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I. — The  Occurrence  of  Artesian  Water  in  Rocks  other  than 
Cretaceous:*  by  £•  F.  Pittman,  A.R.S.M.,  Government 
Geologist. 

In  September  last  I  reported  the  discovery  of  pals^ontological  evidence  proving  that 
lirtesian  water  occurs  in  New  South  Wales  in  rocks  of  greater  age  than  the  Lower 
Cretaceous  sediments  to  which  it  had  hitherto  been  supposed  to  be  confined,  and 
the  object  of  the  present  paper  is  to  give  a  brief  account  of  the  facts  referred  to, 
together  with  some  additional  evidence  gathered  during  a  recent  trip  through  parts 
of  Queensland  and  New  South  Wales. 

The  railway  now  in  course  of  construction  between  Narrabri  and  Moree  passes 
over  black  soil  plains,  on  which  there  is  no  permanent  water  supply  which  could  bo 
utilised  for  the  locomotives,  and  it  was  an  inquiry  by  the  Railway  Commissioners 
as  to  whether  there  were  any  prospects  of  obtaining  artesian  water  at  Woolabrar, 
on  Dobikin  Run,  about  midway  between  Narrabri  and  Moree,  which  led  to  my 
making  an  examination  of  this  country. 

The  rocks  penetrated  by  wells  on  the  Dobikin  Run  were  found  to  consist  of 
white  and  grayish  sandstones,  bluish-gray  sandy  shales,  brownish  clays,  and  nodules 
of  clay  ironstone.  A  characteristic  feature  of  these  sediments  was  that  they 
crumbled  or  became  disintegrated  freely  on  exposure  to  the  atmosphere,  owing, 
no  doubt,  to  the  quantity  of  water  contained  in  them.  In  these  rocks  were  found 
numerous  plant  impressions,  among  which  Tceniopteris  Dainireei  (McCoy),  a  fossil 
plant  characteristic  of  the  Mesozoic  Coal-Measures  of  Victoria,  the  Clarence  River 

•  Paper  read  before  the  Royal  Society  of  New  South  Wales,  4th  December,  1695. 
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Series  of  New  South  Wales,  and  the  Ipswich  Coal-Measures  of  Queensland,  was 
readily  recognisable.  Another  plant  from  this  locality  was  identified  by  Mr.  W. 
S.  Dun,  Assistant  Palaeontologist  to  the  Geological  Survey,  as  belonging  to  the 
genus  Baiera, 

Similar  rocks  were  observed  on  the  Terry -Hie-IIie  Eun,  about  twenty-five  miles 
to  the  north-east ;  and  still  further  north  at  an  old  shaft  known  as  Moloney^s 
"Well,  fourteen  miles  east  of  Moree,  Tteniopferis  Daintreei  was  again  obtained. 
On  arriving  at  Moree  an  examination  of  the  drillings  showed  that,  in  their  litho- 
logical  characters,  the  rocks  penetrated  by  the  bore  very  strongly  resembled  those 
met  with  at  Dobikin  and  Terry-Hie-Hie,  and  a  subsequent  examination  of  the 
contents  of  the  core-box,  in  Sydney,  enabled  me  to  detect  TaniopterU  Daintreei 
in  one  of  the  few  solid  pieces  of  rock  which  had  been  obtained  by  reaming ;  the 
greater  part  of  the  drillings  having  been  extracted  in  a  fine  state  of  division,  owing 
to  the  percussive  action  of  the  Canadian  Drill. 

The  evidence  thus  obtained  proves  beyond  doubt  that  the  Moree  Bore,  which 
yields  about  three  million  gallons  per  day  of  artesian  water  of  very  good  quality, 
is  not  in  the  Lower  Cretaceous  rocks,  as  was  previously  supposed,  but  in  rocks  of 
the  same  age  as  the  Ipswich  Beds  of  Queensland,  the  Coal-Measures  of  Victoria 
and  the  Clarence  Eiver  Coal-Measures  of  New  South  Wales. 

In  subsequently  examining  the  core-box  from  the  Coonamble  bore,  I  identified, 
in  a  solid  piece  of  "  reamings,"  a  specimen  of  Twniopterit  Daintreei^  and  one  of 
Thinpfeldia  odontopteroides  (Morris),  another  fossil-plant,  characteristic  of  the 
Hawkesbury  Series,  which  are  regarded  as  homotaxial  with  the  Clarence  Series. 
The  Coonamble  Bore  yields  a  supply  of  about  1,800,000  gallons  of  artesian  water 
per  day. 

On  January  20,  1894,  a  paragraph  appeared  in  the  Daily  Telegraphy  stating 
that  the  Bev.  J.  M.  Curran  had  furnished  a  report  to  the  Minister  of  Works  to  * 
the  effect  that  in  his  opinion  the  rocks  pierced  by  the  Coonamble  bore  were 
Triassic  and  not  Cretaceous.  Inquiries  recently  made  at  the  Works  Department 
elicited  the  reply  that  no  such  written  report  had  ever  been  received  from  Mr. 
Curran ;  but  I  understand  that  Professor  David  questioned  Mr.  Curran  at  the  time 
as  to  his  reasons  for  supposing  these  rocks  to  be  Triassic,  and  his  reply  was  that 
although  he  had  no  definite  palreontological  proof  of  the  age  of  the  rocks,  his 
opinion  was  based  upon  their  lithological  resemblance  to  those  of  the  Dubbo 
District  with  which  he  was  familiar,  and  upon  the  occurrence  of  a  number  of 
indeterminable  plant-remains,  similar  to  those  common  in  the  Dubbo  beds. 

In  1891,  Mr.  Robert  Etheridge,  Junr.,  identified  a  specimen  of  Tceniopteris 
Daintreei  from  the  Nyngan  Bore,  and  during  the  present  year  Mr.  W.  S.  Dun 
recognised  another  specimen  of  the  same  fossil  plant  in  some  rocks  forwarded  by 
Mr.  W.  L.  E.  Gipps,  from  Terabile  Creek,  four  and  a  half  miles  from  the 
Castlereagh  Biver. 
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It  is  clear  therefore  that  a  large  portion  of  the  area  hitherto  regarded  as  Lower 
Cretaceous,  is  in  reality  occupied  by  rocks  of  Triassic  or  Jurassic  age,  and  it 
is  also  proved  that  these  rocks  are  artesian  water-bearing,  and  that  they  extend 
much  further  to  the  eastward  than  the  eastern  boundary  of  our  artesian  basin,  as 
tentatively  laid  down  on  the  Geological  Map  of  the  Colony.  It  may  here  be 
remarked  that  it  is  only  by  information  derived  from  bores  and  wells,  that  the  age 
of  the  underlying  formations  can  be  determined  in  most  of  the  country  hitherto 
referred  to,  for  the  reason  that  it  consists  of  plains,  the  surface  of  which  is  covered 
by  Pleistocene  and  recent  deposits. 

I  have  recently  returned  from  a  trip  through  part  of  Queensland  and  that 
portion  of  New  Sputh  "Wales  lying  to  the  north  and  north-west  of  Inverell,  the 
object  of  my  visit  being  to  trace  and  map  the  eastern  boundary  of  this  newly 
discovered  artesian  water-bearing  basin.  I  find  that  on  the  Dumaresq  Eiver  (the 
northern  boundary  of  the  Colony)  it  passes  about  fifteen  miles  to  the  west  of 
Texas,  and  I  have,  so  far,  traced  it  in  a  more  or  less  south-westerly  direction  to  the 
neighbourhood  of  Wallangra,  the  dip  of  the  beds  being  to  the  west  or  south-west. 
If  this  boundary  be  assumed  to  continue  so  as  to  take  in  the  Coonamble  and 
Nyngan  bores,  it  will  easily  be  realised  that  a  very  considerable  addition  must  be 
made  to  the  area  of  the  New  South  Wales  artesian  basin  as  hitherto  shown  on  our 
Geological  Map. 

But  if  £he  discovery  of  artesian  water  in  rocks  of  Triassic  or  Jurassic  age  be  a 
matter  of  importance  to  New  South  Wales,  it  is,  I  think,  of  still  greater  importance 
to  the  Colony  of  Queensland.  Mr.  E.  L.  Jack,  the  Government  Geologist  of  that 
Colony,  and  his  Assistant,  Mr.  A.  Gibb  Maitland,  were  engaged  during  the  year 
1894  in  mapping  the  outcrop  of  tho  basal  or  intake  beds  of  the  Lower  Cretaceous 
basin  of  Queensland.  They  found  these  beds  to  consist  of  very  porous  (bibulous) 
marine  sandstone,  which  Mr.  Jack  has  named  the  *'  Blythesdale  Braystone,"  and 
which  he  described  in  detail  in  an  interesting  paper 'read  before  the  Australasian 
Association  for  the  Advancement  of  Science  at  its  Brisbane  Meeting  in  January 
last.*  The  outcrop  of  this  rock  was  traced  from  near  Texas  to  Eoma,  following  a 
more  or  less  north-westerly  course,  but  overlaid  in  places  by  the  Desert  Sandstone 
(Upper  Cretaceous.) 

The  most  southerly  portion  of  this  outcrop  is  described  by  Mr.  Jack  as  difEering 
somewhat  from  the  typical  Blythesdale  Braystone  as  seen  on  the  Weir  Eiver,  and 
at  Eoma  and  other  places  further  northward.  The  rock  to  the  west  of  Texas  is  a 
gritty  sandstone,  and  it  contains  cementing  material,  which  appears  to  be  absent 
from  the  typical  Braystone  ;  the  latter  is  also,  as  a  rule,  much  finer  grained. 

I  have  inspected  the  Braystone  beds  in  the  neighbourhood  of  Eoma  and 
Blythesdale,  and  I  have  also  seen  the  sandstones  fifteen  miles  west  of  Texas,  and 
am  strongly  of  opinion  that  the  latter  belong  to  freshwater  beds  of  Triassic  or 

*  S«e  also  Arteeian  Water  in  the  Western  Interior  of  Queensland,  Bull.  Oeol  Surrey  Qland,  1885. 
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Jurassic  age — in  other  words,  to  fhe  Ipswich  Measures,  and  not  to  the  marine  beds 
of  the  Lower  Cretaceous  (Bljthesdale  Bray  stones).  I  have,  as  already  stated, 
traced  these  gritty  sandstones  without  any  sign  of  a  break  in  their  continuity,  from 
the  point  fifteen  miles  west  of  Texas  to  Wallangra,  and  from  the  spoil  heap  of  a 
well,  ninety  feet  deep,  twelve  miles  south-west  of  Yetman,  I  have  obtained 
impressions  of  the  fossil  plant,  Taniopteris  Daintreei, 

In  his  paper  read  before  the  Australasian  Association  for  the  Advancement  of 
Science,  Mr.  Jack  describes  the  Blythesdale  Braystones  as  the  intake  beds  of  the 
Cretaceous  basin,  but  ho  adds  that  he  strongly  suspects  thoy  "  may  be  reinforced 
by  the  agency  of  strata  geologically  on  a  lower  horizon."  He  goes  on  to  say, 
"  till  lately  the  best  information  available  led  me  to  the  belief  that  the  Trias- Jura 
formation,  or  Ipswich  Coal-Moasuros,  was  succeeded  conformably  by  the  Lower 
Cretaceous  or  Rolling  Downs  formation,  but  in  the  last  trip  I  have  seen  unmistak- 
able evidence  of  an  unconformability  between  them.  It  may  be  that  the  bibulous 
lower  members  of  the  Cretaceous  rest  directly  on  sandy  members  of  the  Ipswich 
Coal- Measures,  which  dip  in  the  same  direction.  In  this  case  the  sandstone  beds 
above  the  Toowoomba  basalts,  and  the  Murphy's  Creek  beds  below,  would  feed 
the  Blythesdale  Braystones,  and  still  further  tend  fo  equalise  the  supply  by  making 
good  the  loss  entailed  by  the  supposed  connection  of  the  latter  with  the  ocean." 

tTp  to  the  present  time,  however,  no  bores  in  search  of  artesian  water  have  been 
put  down  in  the  Trias-Jura  rocks  of  the  Downs  to  the  north-east  of  tho  hnc  of 
outcrop  of  the  Blythesdale  Braystone.  Two  bores  have  been  put  down  in  tho 
Ipswich  Coal- Measures  to  the  east  of  the  Dividing  Range,  but  neither  of  them  was 
very  successful.  The  site  of  one  of  these  bores  was  Eagle  Farm,  near  Brisbane 
Bacccourse,  and  here  an  artesian  supply  of  about  8,000  gallons  of  inferior  water 
per  day  was  obtained.  The  other  bore  was  at  Laidley,  fifty-one  miles  west 
of  Brisbane,  and  it  did  not  result  successfully  so  far  as  obtaining  an  artesian 
supply.  It  appears  to  me,  however,  that  the  positions  of  both  these  bores  were 
unfavourable.  The  Coal- Measures  at  Eagle  Parm  appear  to  be,  to  all  intents  and 
purposes,  isolated  from  the  main  body  of  the  Ipswich  Coal-Measures  which  underlie 
the  Downs ;  for  a  large  part  of  the  City  of  Brisbane  is  built  upon  hills  of  palseozoic 
schists,  ugaiust  which  the  Coal-Measures  thin  out,  and  which  act  as  a  barrier 
between  those  on  the  east  and  those  on  the  west  of  Brisbane  ;  the  Laidley  Bore, 
also,  does  not  appear  to  be  favourably  situated,  when  its  altitude  and  that  of  the 
intake  beds  are  taken  into  consideration. 

With  the  country  to  the  west  of  Toowoomba,  however,  the  conditions  appear 
to  me  to  be  very  different. 

Murphy's  Creek  liailway  Station,  to  the  east  of  Toowoomba,  is  seven  hundred 
and  eighty-eight  feet  above  sea-level,  and  from  there  up  to  the  top  of  the  Dividing 
Eange,  near  Toowoomba,  are  seen,  at  elevations  increasing  up  to  about  2,000 
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feet,  outcrops  of  sandstones  of  the  Trias- Jura  formation,  with  some  supposed  inter- 
bedded  lavas.  Some  of  these  sandstones  are  very  porous,  and  are,  therefore,  well 
adapted  to  act  as  intake  beds  for  artesian  water.  Their  dip  is  to  the  west,  under 
the  Downs,  at  angles  varying  from  2°  to  20°,  and  the  rainfall  over  the  area  of  their 
outcrop  is  high,  being  about  forty  inches  per  annum.  Continuing  now  along  the 
Western  Eailway  Line  we  find  that  there  is  a  gradual  fall  in  the  surface  of  the  Downs, 
between  Toowoomba  and  Eoma,  which  is  situated  two  hundred  and  seventeen 
miles  further  west.  Thus,  while  the  altitude  of  Toowoomba  Eailway  Station  is 
1,921  feet,  that  of  Eoma  is  978  feet.*  The  altitude  of  Qowrie  Junction,  only 
seven  miles  west  of  Toowoomba,  is  1,577  feet,  or  only  slightly  more  than  that  of 

* 

Spring  Bluff,  where  the  porous  sandstone  outcrops. 

It  appears  to  me,  therefore,  that  there  is  an  area  of  country,  having  a  width  of 
about  two  hundred  miles,  and  lying  to  the  east  of  the  outcrop  of  the  Blythesdale 
Braystonc,  which,  though  hitherto  unprospected,  possesses  all  the  conditions  which 
are  regarded  as  necessary  to  the  occurrence  of  artesian  water,  and,  in  view  of  the 
recent  discovery  of  a  fine  supply  at  Moree,  in  rocks  of  the  same  age  as  the  Ipswich 
Coal-Measures,  I  am  of  opinion  that  the  probabilities  of  artesian  water  being 
obtained  in  large  quantities  to  the  east  of  the  outcrop  of  the  Blythesdale  Braystone 
are  very  strong  indeed. 

I  have  already  quoted  from  Mr.  Jack^s  paper,  read  before  the  Brisbane  Meeting 
of  the  Australasian  Association  for  the  Advancement  of  Science,  in  which  he 
drew  attention  to  the  porous  nature  of  certain  beds  in  the  Trias-Jura  formation, 
and  to  the  probability  of  the  water  absorbed  by  them  reinforcing  the  artesian 
supplies  of  the  Lower  Cretaceous  formation.  I  not  only  concur  in  this  opinion, 
but  would  even  go  so  far  as  to  suggest  that  the  porous  strata  of  the  Trias- 
Jura  formation  may  constitute  the  cJ^f^  storage  beds  of  the  artesian  water  supply 
of  Australia. 

I  am  inclined  to  think  that  many  of  the  successful  bores  in  both  New  South 
Wales  and  Queensland  may  have  obtained  their  artesian  water,  not  altogether  in 
the  Lower  Cretaceous  rocks,  but  partly,  and  perhaps  largely,  in  the  underlying 
Ipswich  Coal-Measures.  Mr.  Jack,  in  the  interesting  paper  already  quoted,  speaks 
of  unmistakable  evidence  of  an  unconformability  between  these  two  formations, 
and,  in  a  sketch  section,  shows  this  unconformability  to  be  so  strong  as  to  interrupt 
the  continuity  of  the  Trias-Jura  formation  ;  but,  bearing  in  mind  the  very  large 
area  which  the  Ipswich  Coal-Measures  are  known  to  occupy  (with  a  more  or  less 
westerly  dip)  in  the  eastern  portions  of  New  South  AVales  and  Queensland,  and 
in  view  of  the  fact  that  at  Leigh's  Creek,  near  Lake  Eyre,  in  South  Australia, 
coal-bearing  rocks  have  been  identified  by  Mr.  Robert  Etheridge,  Junior,  as  the 

*  Queoosland  Railways  Time  Table. 
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probable  equivalents  of  the  Ipswich  Coal- Measures* — I  consider  that  there  are 
good  reasons  for  believing  that  these  Triassic  or  Jurassic  Coal-Moasures  may  be 
continuous  under  the  Lower  Cretaceous  basin. 

The  occurrence  of  seams  of  coal  in  many  of  the  artesian  bores,  both  in  Queens- 
land and  New  South  Wales,  is  also  a  matter  which  appears  to  bear  upon  the 
probability  that,  in  many  cases,  sediments  which  have  been  regarded  as  Lower 
Cretaceous  may  really  belong  to  the  Ipswich  Coal-Measures.  So  far  as  I  am  aware« 
the  Eolling  Downs  formation  in  those  localities,  where  undoubted  sections  have 
been  examined,  is  essentially  a  marine  deposit,  and  it  appears  more  probable, 
therefore,  that  the  coal-seams  intersected  in  many  of  the  bores,  belong  to  the 
Ipswich  beds,  which  we  know  to  be  coal-bearing,  than  to  the  Lower  Cretaceous 
beds. 

In  the  interests  of  geology  it  is  is  to  be  hoped  that  bores  will  soon  be  put  down 
with  drills  capable  of  extracting  a  solid  coie,  which  would  settle  many  of  the 
vexed  questions  in  connection  with  the  geology  of  our  "Western  Districts. 
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1.  MagMsian  alum-FicJceringUe-from  Oaperiee^  and  ike  Shoalhaven  Ditirict, — 
A  magnesian  alum  from  Mount  Victoria,  was  recently  referred  to  in  these  Becords.  * 
These  all  agree  in  consisting  of  aggregations  of  bundles  of  delicate  silkj  fibres. 
The  Shoalhaven  mineral  is  described  as  occupying  cracks  in  sandstone. 
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K  Capertee.    Analysis  by  Mr.  J.  C.  H.  Mingaye,  F.C.S.   - 

2.  Shoalhaven.  Analysis  by  Mr.  H.  P.  White,  F.C.S.  This  also  contains  ferric  oxide,  0*21 , 
lime,  0-30,  manganous  oxide,  0*59,  and  traces  of  the  oxides  of  copper,  nickel,  and  cobalt, 
and  of  chlorine. 

lA,  2 A.  Percentage  composition  of  the  soluble  portion  of  1  and  2  respectively. 

While  the  percentage  of  the  magnesia  in  the  Shoalhaven  is  normal,  that  from 
Capertee  is  unusually  high. 

Magnesium  alums  have  been  recorded  under  various  names  from  the  Cape  Yerde 
Islands,  Chili,  and  elsewhere.  It  seems  likely  that  some  at  least  of  these  minerals 
are  not  homogenous. 

2.  Tetradgmite  {?)  from  Tamwortk — In  August,  IBQA,  Mr.  G-.  A.  Stonier, 
Geological  Surveyor,  collected  some  specimens  of  quartz  from  Moor  Creek, 
Tamworth.  These  contained  visible  gold  associated  with  a  steel-gray  mineral 
occurring  in  thin  plates.  The  mineral  is  yery  soft,  marking  paper  like  graphite, 
and  has  a  highly  metallic  lustre.  The  presence  of  tellurium  and  bismuth  could  be 
detected,  but  a  quantity  sufficient  for  analysis  could  not  be  obtained.  The  quartz 
is  in  part  glassy  and  ironstained,  and  in  part  dull  and  dark  green  in  colour,  due  to 
the  presence  of  chloritic  matter. 

Tetradymite,  together  with  its  alteration  product,  montanite,  has  been  recorded  § 
as  occurring  in  an  ironstone  gossan  near  Captain's  Flat. 

3.  A  Diamond  having  the  form  of  the  Cube  from  South  Africa, — This  was 
received  by  a  Sydney  diamond  merchant  in  a  parcel  of  "  bort,"  and  was  acquired 
for  the  Mining  Museum.  The  edges  of  the  cube  (ooOoo)  are  modified  bj  a  series 
of  overlapping  faces  of  the  octahedron  (0),  giving  rise  to  an  appearance  of  a  bevel 
such  as  would  result  from  the  presence  of  the  rhombic-dodecahedron  (ooQ)* 

•  Vol.  IV.,  Pt.  UI,  p.  133. 

t  95/2443. 

t  95/3022. 

§  Rec.  QsoU  Sun%  N.  S.  Wales,  1889, 1.,  pp.  2C*80. 
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The  diamond  has  a  grey  tint;  it  measures  5  mm.  in  length  of  edge,  and 
weighs  3-32  carats.  There  appear  to  be  but  few  cases  on  record  of  a  diamond 
having  this  form.  Prof.  G.  F.  Kunz  has  referred*  to  some  Brazilian  diamonds 
haying  the  form  of  the  cube.  One  of  these  had  a  diameter  of  four  millimetres. 
Two  were  made  np  of  a  series  of  eight  cubes  aggregated  together  like  a  bale  of 
cotton ;  others  showed  faces  of  the  hexakis  octahedron  (mOll-) 

4.  Stohlte  and  Nanfokite  from  Broken  Sill, — This  comparatively  rare  mineral, 
a  tungstate  of  lead,  is  now  being  found  in  at  least  two  different  forms.  One 
variety  is  of  a  gray  colour,  with  a  pearly  lustre,  and  resembles  the  head  of  a  nail 
in  appearance ;  the  crystals  consisting  of  faces  of  the  tetragonal  prism  terminated 
by  a  low  pyramid  of  the  same  order. 

The  other  variety  is  found  apparently  only  in  the  Open  Cut  at  the  Proprietary 
Mine.  It  is  yellow-brown  in  colour,  and  the  crystals  consist  essentially  of  the 
tetragonal  pyramid.  The  basal  plane  and  a  pyramid  of  different  order  are  some- 
times present.    One  of  the  largest  crystals  has  a  length  of  nearly  a  centimetre. 

A  massive  form  of  stolzite,  intimately  associated  with  scheelite  and  cupro- 
scheelite,  occurs  at  Peelwood. 

Nantokite  (Cuprous  choride)  has  been  describedf  by  Prof.  A.  Liversidge,  M. A., 
F.B.S.  The  oxidation  of  this  mineral  to  atacamite  (oxy-chloride  of  copper)  is  very 
rapid.  Attempts  were  made  to  retard  this  action  by  saturating  the  specimens  with 
paraffin  wax,  and  sealing  up  in  glass-capped  boxes.  This  has  only  been  partially 
successful. 

5.  Crystallised  Gold  from  Grong  Grong, — Some  ferruginous  quartz  from  Grong 
Grong  shows  gold  finely  dusted  over  the  surface.  On  examination  with  a  power- 
f ul  pocket  lens  this  "  dust"  is  seen  to  consist  of  individual  crystals.  Under  the 
microscope  many  of  these  crystals, are  seen  to  have  been  damaged  by  friction 
against  other  specimens.    Their  average  size  would  be,  approximately,  somewhere 

.  about  one-twentieth  of  a  millimetre.  The  crystalline  form  has  not  as  yet  been 
satisfactorily  made  out ;  but  faces  of  the  cube,  the  rhombic-dodecahedron,  and  of 
the  octahedron  appear  to  be  present. 

6.  Antimonial  and  Arsenical  Silver  Ores  from  Armidale. — These  ores  have 
hitherto  been  known  to  occur  at  Eivertree,  near  Drake,  and  then  only  in  very 
small  quantities.  They  have  now  been  found  in  veins  and  patches  of  considerable 
size  associated  with  arsenical  pyrites  and  blende  in  the  vicinity  of  Eockvalc, 
Armidale.  The  antimonial  varieties  would  appear  to  predominate  over  the 
arsenical,  only  one  specimen  of  proustite  having  been  received  up  to  the  present. 
Stephanitc  is  said  to  occur,  and  a  small  specimen  resembling  somewhat  the  poly- 
basite  of  Mexico,  but  containing  no  copper,  is  probably  that  mineral.  The 
occurrence  of  crystallised  specimens  has  not  yet  been  recorded. 

*  Quoted  in  the  Enirincering  and  Mining  Journal  for  18th  S«pt,  1886* 
t  Min.  Mag.,  1894,  X,  p.  320. 
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Two  specimens  of  massive  arsenical  pyrites,  in  which  the  silver  minerals  could  not 
be  readily  detected,  were  found  to  contain,  respectively,  seven  hundred  and  seventy- 
nine  and  eight  hundred  and  sixty-two  ounces  of  pilver  to  the  ton.  Two  other 
specimens,  in  which  pyrargyrite  was  freely  visible,  yielded  respectively,  on  assay, 
silver  at  the  rate  of  1,885  oz.  and  2,341  oz.  per  ton. 

Lumps  of  pure  pyrargyrite  of  considerable  size  have  been  found.  Native  silver 
occurs  in  the  form  of  spongy  masses  made  up  of  delicate  filamentous  growths,  and 
also  as  thin  encrustations. 

7.  Trachyiic  Tuff  from  the  Manning  River  Disfrict— Thin  [745]  is  an  earthy 
white  rock  containing  numerous  crystals  of  sanidine,  and  enclosing  angular  frag- 
ments of  shaly  material.  Thosanidine  crystals  are  numerous,  but  small — up  to 
5  mm.  in  length — and  are  of  the  usual  tabular  habit.  The  included  fragments 
vary  in  size  from  half  an  inch  downwards. 

Under  the  microscope  the  sanidine  crystals  are  seen  to  be  idiomorphic,  but 
somewhat  corroded.  They  contain  a  variety  of  inclusions,  and  have  a  tendency  to 
assume  orthopinacoidal  sections.  The  base  is  dusky  and  spotted.  Examined  under 
high  powers,  it  is  seen  to  consist  of  dusky  particles  and  wisps  and  shreds  of  glass. 

Trachytic  rocks  have,  up  to  the  present,  been  recorded  (in  New  South  Wales) 
only  from  the  Warrumbungle  Mountains*. 

8.  An  Acid  Tvfffrom  Rudder  Rill,  Macleay  i?trer.— This  [622-3-4]  is  a  com- 
pact  gray  rock,  weathering  brown  and  white.  With  a  lens  of  low  power,  it  is  seen 
to  contain  numerous  angular  fragments  of  colourless  translucent  quartz.  A 
polished  surface  reveals  various  shades  of  gray,  and,  in  addition  to  the  quartz 
grains  just  alluded  to,  numerous  specks  of  pyrites  and  angular  included  fragments 
of  considerable  size.  Some  of  these  inclusions  are  lighter,  others  darker,  than  the 
ground-mas3.  One  of  the  larger  fragments  measures  twelve  millimetres  by  i\ine. 
Bands  and  patches  vof  a  lighter  colour  occur  in  the  ground-mass. 

Under  the  microscope  the  included  fragments  are  found  to  consist  of  quartz, 
dcvitrified  glass,  and  to  a  less  extent  of  crypto-crystalline  volcanic  rocks. 

The  specific  gravity  of  an  unweathered  chip,  determined  by  the  Joly  Balance,  is 
is  2-75. 

9.  Rocks  from  Binalong. — A  series  of  four  rocks  collected  by  Mr.  J.  E.  Came, 
Geological  Surveyor,  early  in  1894. 

[497]  A  quart Z'diorite  consisting  of  hornblende,  striped  felspar,  and  quartz. 
Much  of  the  hornblende  is  idiomorphic,  both  green  and  brown  varieties  being 
present.  Secondary  outgrowths  of  clear  material  surround  most  of  the  felspar, 
the  original  portion  of  crystals  being  convertsd  into  kaolin,  epidote,  Ac.  Quartz 
is  fairlv  abundant. 

* 

•  These  Records,  Vol  IV,  Pt.  HI.  Tlie  Trachytic  Rock  therein  dcscrilod  has  been  proved  by  Prof.  T.  W.  E 
DftTid  to  be  a  siliciflod  portion  of  a  crystal-tuff. 
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The  remaining  rocks — [494-6-6]— consist  of  deyi trifled  feUpar  porphyriee. 
Corroded  crystals  of  quarts  and  felspar  are  embedded  in  a  more  or  less  felsitio 
matrix.  Hornblende  is  absent,  the  ferro-magnesian  constituent  being  biotite — 
much  corroded,  and  to  a  large  extent  recrjstallised.  The  ground-mass  is  com- 
pletely micro-crystalline,  much  of  it  appearing  as  a  water-clear  mosaic  between 
crossed  nicols,  and  has  a  general  brownish  tint  due  to  the  development  in  it  of 
flakes  of  mica. 

The  felspar  is  tolerably  clear,  zoned,  and  is  mostly,  if  not  entirely,  plagioclase. 
The  phenocrysts  are  surrounded  by  a  clear  space  in  the  matrix.  Quartz  in 
secondary  aggregates  and  magnetite  in  the  biotite  are  also  present. 

In  places  the  base  exhibits  a  curvilinear  appearance  outlined  with  flakes  of 
mica.    There  can  be  little  doubt  that  this  represents  an  original  perlitic  structure. 

10.  Bocks  from  the  Coramha  QoJd-fields, — Coramba  is  situated  some  twelve 
miles  westerly  from  Woolgoolga,  in  the  Grafton  District.  The  rocks  now  briefly 
referred  to  were  collected  by  Mr.  J.  E.  Carne,  F.G.S.,  Geological  Surveyor,  in 
November,  1895. 

The  country  rock  [736],  exemplified  by  specimens  from  Tallawudjah,  is  a  com- 
pact buff-coloured  sedimentary  rock,  consisting  of  sub-angular  fragments  of  quartz 
and  felspar  set  in  a  yellowish  matrix. 

The  remaining  samples  consist  of  granites  and,  perhaps,  porphyries,  presumably 
intrusive  in  the  country  rock. 

[740]  is  a  crushed  granite  consisting  esseivtially  of  fractured  or  comminuted 
quartz  and  felspar.  Much  of  the  felspar  exhibits  lamellar  twinning,  and  in  some 
of  these  the  twin  lamellsB  are  bent,  or  faulted  so  as  to  resemble  nothing  so  much 
as  a  section  in  miniature  through  a  Belgian  Coal-field. 

Macroscopically,  the  rock  has  more  the  appearance  of  a  crushed  felsite.  From 
the  Evening  Star  Claim  is  a  somewhat  similar  rock  [739].  In  hand-specimens 
of  these  the  constituent  minerals  are  not  readily  recognised.  This  is  difi*erent, 
however,  in  the  case  of  a  rock  from  the  Coramba  King  Mine  [738].  This  rock 
has  more  the  appearance  of  a  porphyry ;  crystals  of  dead-white  felspar  and  blebs 
of  glassy  quartz  being  embedded  in  what  appears  to  be  a  greenish  felsitic  base. 
The  internal  evidences  of  crushing  are  much  less  marked  than  in  the  rocks  already 
referred  to.  A  little  brown  hornblende  is  present ;  and  this  has  been  stretched 
and  disrupted  by  crushing. 

[737]  From  the  Lady  Elsie  Claim  is  a  more  or  less  fissile  rock  resembling  [738]. 

11.  Bocks  from  the  Cinnabar  Mines,  Yulgilhar,  near  Lionsville. — The  notes 
refer  to  rocks  collected  by  Mr.  J.  E.  Carne,  F.G.S.,  Geological  Surveyor,  in 
October,  1895.* 

*  See  forthcoming  Ann.  Rept.  Dopt.  Minos  for  1SD6. 
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[733,  734]  Frbm  No.  2  Shaft.  Fine-grained  augite-diorites.  Compact  dark- 
green  pyritous  rocks,  apparently  having  a  slight  tendency  to  fiasility. 

The  minerals  present  are  tolerably  clear  felspar,  showing  lamellar  twinning ; 
pale-green  hornblende  with  a  tendency  to  develop  idiomorphic  crystals  on  the 
one  hand,  and  ophitic  structure  with  regard  to  the  felspar  on  the  other  ;  chloritic 
products  resulting  from  the  alteration  of  hornblende ;  a  little  colourless  granular 
augite ;  magnetite  developing  in  the  hornblende  which  is  somewhat  bleached  in 
consequence. 

[734]  Country  Eock.  (?r^w*V*7f  (of  G-.  Bose).  Quartz;  felspar — orthoclase  and 
repeatedly  twinned  varieties  (oligoclase  probably)  ;  a  little  hornblende ;  a  very 
little  magnetite. 

The  larger  felspar  crystals  are  very  clearly  zoned ;  they  are  somewhat  altered. 
The  hornblende  is  more  or  less  idiomorphic. 

[744]  This  would  appear  to  be  identical  with  [734].  The  constituents  are,  how- 
ever, very  much  weathered ;  and  this  alteration  has  been  accompanied  by  an  intro- 
duction of  cinnabar.  This  mineral  occurs  in  scattered  grains  in  the  felspars,  and 
in  more  or  less  continuous  strings  in  the  hornblende  following  the  divisional 
planes. 

[735]  A  compact  greenish-coloured  fehite  weathering  brown. 

[741]  Pyritous /cW/tf  with  secondary  quartz,  calcite,  and  cinnabar.  From  No. 
2  Shaft. 

[742]  From  fifty -foot  level ;  similar  to  [741]. 

12.  A  Feridotite  from  Gundagai. — ^This  note  has  reference  to  a  specimen  [620] 
collected  at  the  "  Emu'*  chrome-iron  ore  mine  at  Gundagai,  by  Mr.  J.  E.  Came, 
F.Q-.S.,  Geological  Surveyor,  in  1895.  At  that  particular  mine  the  peridotite 
would  appear  to  constitute  the  matrix  in  which  the  ore  occurs.  Macroscopically 
the  rock  is  dense,  tough,  and  of  a  blackish-green  colour,  translucent  in  thin 
splinters  (and  green  by  transmitted  light) .  On  the  joint  faces  that  bound  the 
specimen  is  a  coating  of  smooth  reedy  serpentine.  Here  and  there  are  visible 
faces  of  a  fibrous  mineral  not  differing  much  in  colour  from  the  mass  of  the  rock. 
Under  the  microscope  the  rock  is  found  to  consist  of  fresh  olivine  traversed  in  all 
directions  by  thin  veins  of  a  pale  yellowish-green  limpid  serpentine  quite  free  from 
magnetite.  Accompanying  the  olivine  is  a  rhombic  pyroxene  which  is  passing  into 
the  hastite  modification,  chrome  spinel^  and  (probably)  chromite.  The  pyroxene 
occurs  in  massive  colourless  crystals ;  prismatic  cleavage  is  ill-defined,  pleochroism 
is  feebly  indicated  by  a  variation  in  illumination  when  rotated  over  the  lower 
nicol,  extinction  is  parallel  to  the  trace  of  the  pinacoidal  cleavage,  refractive 
index  high,  double  refraction  weak  and  apparently  positive.  The  development  of 
bastito  has  gone  on  more  especially  in  the  vicinity  of  transverse  cracks  to  which  the 
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fibres  are  set  at  right  angles.  Between  crossed  nicols  much  of  the  pyroxene  is 
seen  to  possess  a  lamellar  structure,  a  series  of  narrow,  parallel  (straight  or  curved) 
bands,  sometimes  consisting  of  drawn-out  lenticles,  extinguishing  at  a  different 
angle  to,  and  sometimes  polarising  ia  more  vivid  colours  than  the  crystal.  The 
extinction  angle  of  the  lamell©  is  in  some  cases  very  oblique.  There  would  thus 
appear  to  be  an  intergrowth  of  pyroienic  mineral?,  a  nonoclinic  variety  being 
represented  by  the  obliquely  extinguishing  lenticle?.  Although  satisfactory 
cleavage  flakes  could  not  be  obtained  for  examination  in  convergent  light,  the 
mineral  may  perhaps  be  regarded  as  bronzite  in  which  a  change  to  bastite  is  in 
progress. 

Consisting  as  it  does  of  olivine  with  some  rhombic  pyroxene  and  a  little 
spinellid,  the  rock  can  be  best  classed  as  a  peridoxite.  It  is  of  interest  as  being 
apparently  the  first  unaltered  representative  of  this  group  to  be  recorded  as 
occurring  in  New  South  Wales.  Its  dense  compact  nature  renders  its  appearance 
very  distinct  from  that  of  the  now  well-known  olivine-rock,  dunite,  from  New 
Zealand.  The  occurrence  of  peridotites  at  the  Gundagai  Chrome  Mines  points  to 
the  probability  of  the  serpentines  and  chrome  deposits  of  this  district  having 
originated  in  what  is  generally  regarded  as  the  normal  way — from  olivine ;  a  point 
of  interest  in  view  of  the  clear  evidence  now  being  collected*  by  my  colleague,  Mr. 
J.  B.  Jaquet,  A.li.S.M.,  F.G.S.,  that  the  serpentines  of  some  other  districts  of 
New  South  Wales,  and  among  others  the  chrome-bearing  serpentines  of  Berthong 
in  the  Wallendbeen  District,  have  originated  mainly  if  not  entirely  from  amphibole. 

13.  Bocks  from  the  Cox  River. — A  series  of  six  intrusive  igneous  rocks  collected 
from  the  bed  of  the  Cox  River,  below  Hartley,  by  Mr.  H.  G.  Rienits  and  Mr. 
Clive  Ball,  to  whom  is  due  the  description  of  the  mode  of  occurrence  of  the  rocks. 
On  striking  the  Cox  River  one  mile  below  Littleton  Ilomestead,  a  few  miles  west 
of  Hartley,  the  rock  is  a  grey  granite  [638],  traversed  in  a  north-east  and  south- 
west direction  by  a  vein  of  tourmaline  from  one  to  four  inches  thick.  In  about 
fifty  yards  this  is  replaced  by  a  pink  aplite  [GiO],  traversed  by  veins  of  pegmatite 
containing  tourmaline  [Gil].  Two  hundred  yards  further  on  is  a  pinkish  felsitc 
[642]  extending  for  about  half  a  mile.  The  feUite  contains  balls  of  granite  from 
one  to  three  inches  in  diameter ;  these  weather  out,  leaving  globular  cavities.  A 
q uartz-diorite  [Gl-J]  succeeds  the  felsite,  and  extends  for  a  quarter  of  a  mile. 
After  passing  over  a  hard  sedimentary  rock  with  fossiliferous  bands  for  some  two 
miles  the  quartz-diorite  [G15]  again  crops  out,  a^d  an  east  to  west  dyke  of  that 
rock  has  given  rise  to  various  secondary  minerals — wollastonilc,  garnet,  quartz — 
by  contact  metamorphism  in  the  country  rock.  Graphic  granite  [G.1G]  is  met 
with  still  further  on.f 


•  aeolojry  o(  the  Broken  Hill  Lode.    Sydney,  1894,  p.  58. 

t  Stm-c  wrltinjf  thU  description  the  Writer  has  paid  a  hriof  visit  to  the  locality  nn  Jer  the  jniidanco  of  the  abf>ve- 
tnontioned  gnntlcuipn.  llio  lii^tances  jtiven  innst  be  ro^^ardcd  as  very  approximate.  'Die  foMsilifurous  rock  is 
quartzite  of  Devonian  age,  and  may,  perhj^)^,  be  re^^rdcd  as  an  easterly  extension  of  the  Mount  Lambic  bcd^.  The 
UpolotfioU  Survey  is  much  indebted  to  Mr.  Ilienits  lor  much  valued  assistance. 
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The  diorites,  especially  perhaps  [643],  are  more  typical  representatiyes  of  their 
class  than  most  of  those  generally  known  to  occur  in  the  Colony,  and  should  be 
useful  for  educational  purposes. 

[638.]  May  be  described  as  a  rather  basic  granite.  The  minerals  present  are 
quartz,  much  white  and  pinkish-white  felspar,  biotite,  sphene,  apatite,  and 
magnetite.  Some  of  the  felspar  is  triclinic.  Small  crystals  of  sphene  can  be 
detected  by  the  unaided  eye. 

[6iO.]  A  fine-grained  granulitic  pinkish  aplite,  consisting  of  quartz  and  felspar 
(some  triclinic)  with  a  little  mica.    A  micro-graphic  structure  is  present. 

[6U.]  Pegmatite  with  much  pink  felspar  and  black  tourmalino  (schorl)  ;  a 
little  mica  is  also  present.    This  occurs  as  veins  in  [640]. 

[642.]  Pinkish  ye/«*7c  consisting  of  small  phenocrysts  of  quartz  and  felspar  in 
a  thoroughly  devitrificd  base.  Between  crossed  nicols  the  mosaic-like  base  can 
be  readily  resolved  into  its  constituents. 

[613]  QuartZ'diorite,  consisting  of  felspar,  green  hornblende  (sometimes  wiih  a 
bluish  tint),  a  little  quartz,  and  sphene  occurring  in  minute  crystals  scattered 
abundantly  through  the  rock,  and  contained  by  the  hornblende.  Pyrites  occurs 
as  a  secondary  mineral  associated  with  the  hornblende. 

[645.]  Quartz-mica-diorite^  not  quite  so  fine-grained  as  the  preceding,  and 
without  sphene.  Much  of  the  felspar  is  beautifully  zone  J.  A  patite  is  abundant. 
The  biotite  would  appear  t.i  have  developed  to  some  extent  subsequent  to  and  at 
the  expense  of  the  hornblende. 

14.  Soritcfrom  Wgalong. — Among  the  rocks  collected  from  the  Wyalong  Grold- 
field  on  two  successive  visits  bjt  the  Government  Geologist  are  two  which  from 
their  silica  content  and  mineral  constituents  must  be  classed  as  hypersthene-gahhro 
or  norite.  The  bulk  of  the  rocks  collected  consist  of  gneissic  granitites,  diorites, 
and  quartz-diorites,  and  a  general  description  of  these  will  shortly  appear  in  these 
Records.  Meanwhile  it  is  desirable  to  record  the  occurrence  of  this  interesting 
rocL  The  norite  is  a  medium-grained  dark-gray  rock,  having  a  specific  gravity  of 
2'7(5*,  and  a  silica  percentage  of  5060*.  The  minerals  present  are  plagioclase 
felspar,  hypersthene,  hornblende,  magnetite,  zircon,  apatite,  and  probably  quartz. 
'i  he  felspar  which  is  fresh  and  abundant  has  not  yet  been  determined.  Twinning  is 
almost  entirely  on  the  albite  type;  nnd  the  felspar  is  to  some  extent  schillorized. 
Hypersthene  is  very  representative,  exhibit mg  the  characteristic  pleochroism, 
cleavage,  outline,  and  straight  extinctions.  A  paramorphic  (?)  .change  to  hornblende 
can  be  traced  step  by  step  from  a  peripheral  fringe  of  fibrous  material  to  crystals 
of  hornblende  containing  residual  hypersthene  and,  by  inference,  to  hornblende  in 

•  Detenninetl  respcctivelj'  by  Mr.  M.  Morrison  and  Mr.  H.  P.  White. 
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which  the  transition  in  complete.  There  would  appear  to  be  a  close  analogy 
between  the  changes  here  referred  to  and  those  described  by  Williams  and  Giester 
in  the  uorites  of  Baltimore  and  Delaware  respectively.  The  hypersthene  is 
traversed  by  deeply-stained  cracks.  The  hornblende  is  generally  green  in  colour 
and  exhibits  well-developed  cleavage  cracks  when  of  appreciable  mass.  It  is 
probably  entirely  secondary. 


III. — Palaeontologia  Novae  Cambriae  Meridionalis. — Occasional 
Descriptions  of  New  South  Wales  Fossils,  No.  2  :  by  R. 
Etheridge,  Junr.,  Curator  of  the  Australian  Museum. 

{Continued  from  Vol,  IV.,  Ft.  I,  p.  37.\ 

[Plate  I.] 


1.  Genus  Platycebas,  Oonrad. 

The  species  of  this  very  protean  genus  have  been  variously  grouped  and 
arranged  by  authors,  either  in  structural  groups,  such  as  spinosi,  annulati,  Ac. ; 
as  sub-generic  sections  under  the  genus  in  chief,  or  as  the  latter  in  the  light  of 
genera  pure  and  simple. 

As  sub-generic  sections  the  chief  are : — 

/7.  Pla^ttceeas,   Conrad    (=  Acroculia,  Phill.) — Apex  incurved  or  spirally 
coiled  ;  surface  concentrically  striate,  radiately  plicate,  or  spiniferous. 

b,  Ohthoxycuia,  Hall. — Shell  arched  or   straight,  elongately  conical;   the 

apex  recurved  but  not  spiral  or  enrolled ;  surface  concentrically  striate. 

c,  Igocebas,  Hall. — Sesembling  l,  but  the  surface  cancellate. 

d,  ExoGYEOCEBAS,  Mcck  and  Worthen. — Shell  with  a  sinistral  coil,  and  an 

obscure  columella. 

These  sectional  divisions  are  only  of  use  in  extreme  forms,  as  it  is  often  difficult, 
remark  Messrs.  Meek  and  Worthen,  to  separate  them,  ovring  to  gradations  by 
which  they  blend  into  one  another.* 

Four  species  have  been  described  from  the  Permo- Carboniferous  rocks  of  New 
South  Wales,  two  by  Dana,  and  two  by  De  Koninek.  Both  of  Dana*s  (Fileopsis 
tenella  and  P.  altai),  as  he  termed  them,  are  difficult  of  determination  from  their 
comparatively  small  size ;  while  De  Koninck*8  species  are  European  forms  recog- 
nised as  Australian — Platyceras  augustum,  Phill.,  and  P.  triJobatum,  Phill.     The 

•   ■'  ■■  ■—     ■■-— ■-■, --  ■  ■—     —      ---^—  ^l■^^       —      I  ■■■■■  ■  ■■■  ■—■■■■  ■■■■  I 

*  niinois  Geol.  Survey  Report,  1868,  III,  p.  887. 
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first  of  these  is  a  synonym  of  P.  auricularit,  Martin,  and  the  second  of  P. 
veiuiiut,  Shjt  and  both  appertain  to  the  section  Flatyeerat  proper.  As  regards 
Dana*8  specimens,  one  (P.  tenella)  is  an  abnormally  depressed  form  for  this 
genus  ;*  the  other  (P,  aHum)^  referable  to  the  section  Orthonychia^  I  believe  I 
haye  recognised  in  a  fossil  collected  by  Mr.  John  Waterhouse,  M.A.,  and  pre- 
sented by  him  to  the  Collection. 

Plafyceras  iOrlhonychia)  altum,  Dana? 

PI.  I,  Figs.  1  and  2. 

FileopsU  alfa,  Dana,  Wilkes'  U.S.  Explor.  Expd.,  1819,  x.  (Geology),  p.  706, 

Atlas,  t.  9,  f.  14. 

Sp.  Char, — Shell  cornute  and  much  curved,  acuminate  above,  non-lobate,  and 
laterally  compressed  ;  height  slightly  greater  than  the  antero-posterior  diameter 
of  the  mouth  ;  sides  flattened  ;  apex  acute,  much  re-curved  and  inclined  downwards, 
overhanging,  central  to  the  general  plane  of  the  shell,  or  excentric;  anterior  out- 
line convex  and  strongly  curvtjd ;  mouth  elliptical,  in  one  plane,  antero-posterior 
diameter  rather  more  than  one-third  greater  than  the  transverse ;  peristome  entire, 
without  sinuosity  or  expansion,  the  anterior  margin  rounded,  lateral  margins 
almost  straight,  and  the  posterior  very  slightly  truncate.  Surface  with  concentric 
laminations  of  growth,  with  intermediate  fine  striae,  crossed  by  the  finest  possible 
continuous  stri©  in  the  direction  of  the  growth. 

Obs, — In  consequence  of  the  small  size  of  Dana's  P.  altuniy  it  ia  difficult  to 
surmise  whether  the  present  fossil,  represented  in  PL  I  Pigs.  1  and  2,  is  that 
species  or  not,  a  difficulty  not  lessened  by  the  known  variability  of  the  species  of 
the  genus.  However,  if  the  degree  of  curvature  of  the  shell  can  bo  accepted  as 
any  criterion,  I  think  that  PI.  1  Figs.  1  and  2,  may  be  accepted  as  P.  altutn, 
Dana,  although  it  may  be  pointed  out  that  the  apex  in  the  latter  i^  not  bent  down- 
ward to  the  same  extent  as  in  the  specimen  now  under  description.  At  the  same 
time  one  fact  may  be  noted  in  favour  of  the  view  now  adopted,  both  come  from 
the  same  locality  and  horizon. 

Loc.  and  Horizon. — Harper's  Hill,  near  West  Maitland,  and  Rutherford,  three 
and  a  half  miles  from  West  Maitland;  Lower  Marino  Series,  Permo-Carboni- 
ferous.  Collected  by  Mr.  J.  Waterhouse,  M.A.,  and  presented  by  him  to  the 
Mining  and  Geological  Museum*  with  the  succeeding  specimens. 

PJafyceras  (Orthonychia)  eornu-capelh,  sp.  nov. 

PI.  I,  Fig.  3. 

Sp.  Char. — Shell  cornute,  narrow,  more  or  less  curved,  acuminate  above,  laterally 
compressed ;  height  equal  to  the  antero-posterior  diameter  of  the  month ;  apex 
acute,  but  not  overhanging  as  in  the  last  species,  apparently  in  the  central  line  of 
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the  sbell ;  anterior  outline  conyex,  curved ;  mouth  elliptical,  in  one  plane,  antero- 
posterior diameter  nearly  double  the  transverae ;  anterior  outline  convex,  curved  ; 
front  narrow,  the  margin  rounded  ;  sides  flattened,  with  rather  straight  margins  ; 
posterior  slope  flattened,  the  outline  somewhat  concave,  and  the  margin  slightly 
truncate ;  surface  bearing  subangular  somewhat  gradate  concentric  ridges,  with 
concave  interspaces,  both  traversed  by  concentric  fine  stria?,  and  crossed  by  other 
microscopically  tine  stri©  in  the  direction  of  growth. 

Obi, — Although  there  are  well  marked  points  of  difference  between  this  and  P. 
alfum,  Dana,  such  as  the  gradate  concentric  ridges,  much  longer  mouth  fore  and 
aft,  and  a  less  bent  down  apex,  it  is  possibly  only  a  variety  of  that  species,  for 
reasons  already  explained.  It  accords  rather  better  with  De  Koniock's  figure  • 
of  P.  altum,  than  it  does  with  Dana*s,  and  I  therefore  prefer,  for  the  present  at 
least,  to  consider  it  distinct,  this  being,  I  believe,  the  safer  course.  Both  this  and 
the  last  species  described  are  remarkable  for  the  regularity  of  their  growth,  and 
the  outline  of  thoir  peristomes. 

Loc,  and  Horizon. — Harper's  Hill,  near  West  Maitland ;  Lower  Marine  Series, 
Permo-Carboniferous.    Collected  by  Mr.  J.  Watcrhouse,  M.A. 

Flafyccra$  (Orthonychta)  unyula,  sp.  no  v. 

PI.  I,  Fig.  4. 

Sp.  Char, — Shell  short,  conical,  hardly  curved,  obtusely  acuminate,  scarcely 
compressed  laterally  ;  height  quite  one-third  less  than  the  longest  diameter  of  the 
mouth,  but  equal  to  the  transverse  measurement  of  the  latter ;  apex  obtuse,  sub- 
central,  not  overhanging  the  posterior  margin  ;  anterior  outline  slightly  curved  ; 
sides  more  convex  than  in  either  of  the  preceding  species ;  posterior  slope  slightly 
convex,  not  flattened ;  mouth  oval,  in  one  plane,  antero-posterior  diameter  some- 
what greater  than  the  transverse  ;  peristome  entire  ;  surface  with  a  few  irregular 
concentric  ridges,  and  intermediate  finer  lines,  crossed  by  microscopically  fine  striae. 

Obs. — This  is  a  very  different  form  to  either  P.  cornu-capella  or  P.  altum^ 
much  shorter  vertically,  conical  instead  of  cornute,  and  with  an  oval  instead  of  an 
elliptical  mouth.  It  is  also  distinct  from  Dana*s  P.  tenellum,  and  both  of  the 
European  species  described  by  De  Konlnck. 

There  is  a  curious,  resemblance  in  P.  ungula  to  many  of  the  straight  conical 
species  figured  by  Barrois  from  the  Devonian  rocks  of  Erbray,  France,  t  and  rocks 
of  similar  age  in  North  America,  illustrated  by  Hall,  rather  than  to  ordinary 
Carboniferous  forms. 

Loc,  and  Morizon.^'H^LTpeT's  Hill,  near  West  Maitland  ;  Lower  Marine  Series, 
Permo-Carboniferous.     Collected  by  Mr.  J.  Woterhousc,  M.A. 

•  FoM.  Pal.  Nouv.-Oalles  du  Sud,  Pt  3, 1877,  t.  23,  f.  6. 
t  Faune  Calc.  d'  Erbray,  1889, 1. 12  and  13. 
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2. — Oenus  Euomphaltts,  J.  Sowerhy,  1814 .• 

(Min.  Con.,  I,  p.  97.) 

Ihiomphalus  oera,  f  sp.  nov. 

PI.  I,  Pigs.  5  and  6. 

Sp,  Char. — Shell  depressed,  discoidal,  wafer-like,  of  four  or  fire  whorls,  the  inner 
ones  on  the  upper  side  of  the  shell  sunk  completely  below  the  edge  of  the  body 
whorl,  and  their  surfaces  sloping  inwards ;  section  of  whorls  oval ;  suture  rather 
channelled ;  an  obtuse  keel  on  the  edge  of  each  whorl ;  back  of  the  body  whorl 
rounded,  or  very  slightly  angulated. 

Obs, — ^The  mouth  of  this  shell  is  unfortunately  not  preserved,  and  there  does 
not  appear  to  be  any  sculpture.  The  present  species,  even  amongst  so  depressed 
a  group  of  shells  as  those  composing  Euomphalus^  is  remarkable  for  the  degree  of 
compression  attained  by  it,  and  does  not  seem  to  have  any  very  definite  allies.  No  true 
Euomphaltf^  has  so  far  been  figured  from  the  Carboniferous  or  Permo-Carboniferous 
of  New  South  Wales,  but  more  than  one  species  is  now  known  to  have  existed. 
A  so-called  species  was  long  ago  described  by  M'Coy  as  E,  minimus  J,  but  without 
a  re-examination  it  is  impossible  to  say  what  the  shell  included  under  this  name 
may  be.  The  shell  figured  by  De  Koninck  §  as  J^.  catillusy  Martin,  a  European 
species,  is  a  very  questionable  determination,  and  is  probably  referable  to  some 
other  genus.  Euomphali^  of  the  Group  of  E,  pentangulatuSy  Sby.,  exist  in  the 
Queensland  Gjrmpie  Series. 

Loc,  and  Horizon, — Seven  miles  north-east  of  Paterson  on  the  Dungog- 
Paterson  Eoad.  Mirari  Limestone,  Carboniferous.  Collected  by  Mr.  J.  Water- 
house,  M.A. 

3. — OenuB  Moublonia,  De  Koninck,  1883. 

(Faune  Calc.  Carb.  Belgique,  1883,  Pt.  4,  p.  75.) 

Mourlonia  ?   Waterhousei,  sp.  nov. 

PI.  I,  Pigs.  7  and  8. 

Sp,  Char, — Shell  depressed  turrited,  deeply  umbilicate ;  whorls  four  (as  far  as 
preserved)  ;  upper  whorls  nearly  straight-walled,  flat  and  tabulate  above,  sharply 
keeled  at  the  peripheries ;  body  whorl  generally  rounded  above  and  below,  bearing 
three  spiral  keels,  one  peripheral  in  position,  a  second  supra-peripheral,  and  a 
third  similar,  but  rather  more  widely  separated  from  the  second  than  the  first  and 
second  are  from  one  another ;  surface,  except  the  space  between  the  first  and 
second  keels,  which  is  concave  and  plain,  transversed  by  spiral  raised  lines,  with 
traces  of  indistinct  obtuse,  or  flattened  varices,  especially  on  the  body  whorl.' 

•  Restricted,  De  Koninck,  1881,  Faune  Calc.  Garb.  Belgique,  1881,  Pt.  2,  p.  196. 

t  C«raawafer. 

X  Ann.  Mag.  Nat.  Hist,  1847,  XX,  p.  806, 1. 17,  f.  4. 

I  Fon.  Pal.  Nouv..aaUee  du  Sud  1877,  Pt  8,  t.  23,  f.  19. 
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Ohs. — ^The  mouth  and  apex  are  not  preseryed ;  but,  I  think,  a  small  fifth  whorl 
existed.  The  concave  space  between  the  peripheral  and  second  spiral  keel  has 
yerj  much  the  appearance  of  a  band,  which  I  belieye  existed  in  this  shell, 
although  from  the  imperfection  of  the  peristome,  no  trace  of  the  sinus  now 
exists.  On  these  characters  very  much  depends  the  systematic  position  of 
Mourlonia. 

At  first  sight  it  is  not  dissimilar  to  the  tabulate  Euomphalij  but  the  existence  of 
a  band,  presuming  my  supposition  to  be  correct,  will  tend  to  remove  the  shell  to 
the  Fleurotomariid®.  Adopting  this  view,  then  it  may  be  safely  stated  that  no 
other  Australian  Palseozoic  shell  approaches  the  present  species  nearer  than  Mour- 
Ionia  subcancellaia,  Morris,  sp.,*  also  a  more  or  less  tabulate  form.  In  the  latter, 
however,  the  whorls  are  much  rounder,  and  proportionately  larger,  there  exists  a 
narrow  convex  peripheral  band  on  the  body  whorl,  and  the  whole  surface  carries 
a  cancellated  sculpture. 

Loc.  and  Horizon. — A  quarter  of  a  mile  north-west  of  the  Water-works,  West 
Maitland ;  Upper  Marine  Series,  Permo- Carboniferous,  named  in  honour  of  Mr. 
J.  Waterhouse,  M.A.,  who  collected  the  specimens. 


IV. — The  Intrusive  and  Metamorphic  Rocks  of  Berthong,  Co. 
Bland,  N.  S.  Wales,  with  especial  reference  to  the  Occur- 
rence of  Serpentine  after  Amphibolite  :  by  J.  B.  Jaquet, 
A.R.S.M.,  F.G.S.,  Geological  Surveyor. 

[Plate  II.] 


Bbbthono  Estate  is  distant  about  nine  miles  in  a  northerly  direction  from 
Wallendbeen,  and  twenty  miles  in  a  north-easterly  direction  from  Cootamundra. 
It  is  owned  by  Mr.  James  Gibb. 

The  formations  represented  are  as  follows  : — 

SEDIMENTAET. 

Silurian, 
Slates  and  Quartzites. 

PoBt  Tertiary. 
Gravels  and  Clays. 

•  Strzelecki'8  Phys.  Descrip.  N.  S.  Wales,  &c.,  1845, 1. 18,  f.  6. 
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IntruHve, 

Acid, 

Gh*amtite. 
Eiirite. 

TJltra-haaic, 

AmpUbolite. 
Serpentine. 
Diallage  rock. 

The  Silurian  slates  are  much  cleaved  and  otherwise  altered.  Quartz  veins  run 
through  them,  and  some  of  these  veins  have  been  found  to  contain  gold,  though 
not  in  payable  quantities.  Large  masses  or  beds  of  magnetite,  with  an  admixture 
of  quartz  occur  near  the  Homestead,  and  the  highly  ferruginous  character  of  the 
soil  in  the  Cultivation  Paddock  is  due  to  weathered  iron-ore  which  has  been 
washed  down  from  the  hills  above. 

Oranitite. 

The  western  boundary  of  that  great  boss  of  granite  which  runs  from  near 
Grenfell  in  the  north,  through  Young  and  Murrumburrah  to  Jugiong  in  the  south, 
and  covers  altogether  about  a  thousand  square  miles  of  country,  passes  through  the 
Estate. 

The  description  which  is  given  below  shows  the  rock  at  Berthong  to  be  referable 
to  the  basic  granites  or  granitites  ;  and  near  Toung,  a  town  distant  twenty  miles, 
it  would  seem  to  be  of  a  similar  character  since  the  late  Mr.  C.  S.  Wilkinson  writes 
of  it  as  containing  hornblende.* 

The  rock  has  a  specific  gravity  of  2*73.  Examined  microscopically  it  is  seen  to 
consist  of  felspar  and  quartz  with  abundant  plates  of  dark  mica.  It  generally 
shows  some  sign  of  lamination,  and  not  infrequently  has  been  changed  into  a 
perfect  gneiss. 

Under  the  microscope  the  felspars  are  seen  to  all  belong  to  the  triclinic  variety. 
Some  of  them  are  altering  into  a  felted  mass  consisting  of  minute  mica  fibres,  and 
others  have  been  replaced  by  fibrous  mica  altogether.  These  mica  aggregates 
resemble  those  which  I  have  described  and  had  figured  as  occurring  in  a  crushed 
granitite  from  the  Barrier  Banges.t 

The  primary  mica  consists  chiefly  of  biotite,  though  occasional  plates  of 
muscovite  are  present.  The  dark  mica  often  includes  numerous  minute  rods  of 
rutile  which  run  in  three  directions  and  cross  one  another  at  60^. 

Even  specimens  which  appear  unaltered  to  the  naked  eye  yield,  when  the  micro- 
scope is  brought  to  bear  upon  them,  abundant  evidence  of  the  crushing  to  which 
they  have  been  subjected.  The  quartz  appears  in  the  form  of  rounded  granules, 
which,  being  grouped  together,  give  rise  to  mosaics;  while  plates  of  mica  and 
felspar  lamellae  are  bent  and  twisted,  and  in  some  instances  broken. 

«  Ann.  Rept  Dept  Mines  for  1876  [1877]»  p.  IM. 
t  Geology  of  Broken  Hill  Lode,  p.  69. 
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Eurite. 

A  small  boss  of  this  rock  is  to  be  found  a  few  chains  north  of  the  point  where 
Berthong  Creek  crosses  the  southern  boundary  of  Portion  640.     (PL  II.) 

It  possesses  a  pale  yellow  colour  and  has  a  specific  gravity  of  2'61. 

Examined  microscopically  it  is  seen  to  be  composed  of  grains  of  quarts  and 
felspar  imbedded  in  a  microcrystalline  base.  The  quartz  grains  often  enclose 
sheath-Uke  bundles  of  acicular  crystals.  The  felspars  are  much  decomposed,  and 
many  of  them  exhibit  a  zonal  -structure.  They  sometimes  belong  to  the  mono- 
clinic  and  sometimes  to  the  triclinic  variety. 

Some  specimens  which  I  collected  from  a  point  where  this  rock  abuts  upon  the 
amphibolites  have  ragged  fragments,  and  less  commonly  rounded  grains  of  horn- 
blende scattered  in  an  irregular  manner  through  them.  In  the  same  locality  bands 
of  a  dark  green  colour  occasionally  traverse  the  rock.  The  microscope  shows  these 
bands  to  differ  from  the  remainder  of  the  mass  in  containing  a  much  greater 
number  of  rounded  hornblende  grains,  which  in  many  instances  can  be  seen  flowing 
round  the  authigenic  felspars.  All  the  circumstances  point,  I  think,  to  the  horn- 
blende grains  having  had  a  foreign  origin ;  they  were  probably  derived  from  the 
amphibolite  at  the  period  of  intrusion.    Fig.  1  represents  a  specimen  cut  from  the 


Fig.  1. 


Natural  size. 
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Horablenae. 


banded  rock.  In  Fig.  2  the  eurite  is  seen  sending  a  small  apophysis  into  the 
amphibolite.  Under  the  microscope  the  latter  rock  appears  to  be  completely 
altered.  It  is  composed  of  broken  hornblende  grains  imbedded  in  a  quartzo-fels- 
pathic  base.  Fragments  of  hornblende  are  also  to  be  found  in  the  eurite.  The 
intruder  would  seem  here  to  be  exposed  in  the  act  of  breaking  down,  and  possibly 
absorbing,  masses  of  the  rock  it  was  intruding. 
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AmphihoUte. 

This  rock,  and  the  serpentine  which  is  associated  with  it,  occur  in  a  shallow 
basin  at  the  head  of  Berthong  Creek.  Dykes  of  hornblende  rock  are  also  to  be 
found  in  the  Silurian  slates. 

In  places  the  rock  is  more  or  less  foliated,  and  might  perhaps  be  described  as  a 
hornblende  schist,  while  elsewhere  it  shows  no  sign  of  lamination.  Again  the 
components  are  for  the  most  part  of  a  small  size,  though  from  the  centrally  situated 
portions  hornblende  grains  half-an-inch  or  more  in  length  can  be  obtained. 

When  examined  in  thin  sections  under  the  microscope  the  rock  is  seen  to  be 
essentially  made  up  of  hornblende  grains  with  a  little  accessory  magnetite  and 
rarely  chromite.  Some  slides  show  no  evidence  of  dynamo-metamorphic  action  at 
all ;  in  others  the  hornblende  has  been  rolled  out  and  crushed ;  while  in  extreme 
cases  the  individual  grains  have  lost  their  identity  and  are  now  represented  by  a 
more  or  less  confused  aggregate  of  fibres. 

Serpentine, 

Upon  the  Geological  Map  of  the  Colony  serpentine  is  indicated  as  being  present 
in  the  vicinity  of  Gundagai,  Lucknow,  Solferino,  Oberon,  and  Bingera,  in  the 
Eastern  Division.  Mention  is  made  of  these  rocks  in  various  official  reports,  but  no 
one,  so  far  as  I  am  aware,  has  given  a  detailed  description  of  their  petrographical 
character  or  the  relations  which  exist  between  them  and  accompanying  formations. 

Professor  T.  W.  E.  David,  when  referring  to  the  Bingera  serpentine  in  his 
report  upon  a  deposit  of  cinnabar  in  that  locality  says  that  "  it  results  from  the 
alteration  of  an  ultra-basic  rock  of  a  decidedly  intrusive  character."  •  Professor 
J.  W.  Judd  in  a  paper  recently  read  before  the  Mineralogical  Society  describes 
two  interesting  rocks,  which  occur  as  dykes  in  this  serpentine,  f  One  of  them  is 
composed  of  green  garnet  and  the  other  of  picotite. 

In  the  Collection  of  the  Geological  Survey  I  found  specimens  of  the  Bingera 
rock.  It  has  a  mottled  green  and  yellowish- white  colour.  Dark  glistening  grains 
exhibiting  a  fibrous  structure  are  present  in  considerable  numbers.  It  polishes 
well,  and  forms  an  ornamental  stone  of  some  beauty.  The  microscope  shows  it  to 
be  composed  of  serpentine  with  grains  of  bastite  and  picotite  (slides  128a  and  128b)  { 
A  very  complete  ''  maschen-structur  "  is  to  be  seen,  so  this  serpentine  has  probably 
been  derived  from  a  rock  rich  in  oUvine.  Mr.  P.  T.  Hammond  after  making  an 
examination  of  the  Gundagai  serpentine  in  the  field,  writes  of  it  as  having  been 
derived  from  the  *'  decomposition  in  situ  of  a  basic  eruptive  rock  which  has  been  in- 
traded  along  the  bedding  planes  of  the  slates."  §My  Colleague,  Mr.  G-.  W.  Card, 
Curator  and  Mineralogist,  has  recorded  the  occurrence  of  an  olivine  rock  from  near 
G^undagai,  which  may  have  been  the  precursor  of  the  serpentine.  || 

•  Ann.  Kept  Dept.  Mines  and  Agrio.  for  1801,  [1890].  p,  235. 

fMin.  Magr.,  XI,  No.  50,  p.  63. 

t  The  numbers  are  those  in  the  Geological  Survey  Oolleotion. 

f  Beoords  QeoL  Survey  N.  &  Wales,  III,  Ft  1,  p.  20. 

I  AtUea,  p.  11. 
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One  occurrence  of  serpentine  has  been  recorded  from  near  Broken  Hill,  in  the 
Western  District  of  the  Colony.  This  rock  has  already  been  described  by  the 
Writer.*  It  contains  numerous  more  or  less  serpentinised  hornblende  grains; 
and  a  chemical  analysis  showed  the  rock  to  differ  from  a  normal  serpentine  in 
containing  a  considerable  quantity  of  alumina  and  lime.  It  would  seem  to  belong 
to  those  rarer  serpentines  after  hornblende,  and  hence  has  a  close  afiBnity  to  the 
rock  about  to  be  described. 

The  Berthong  serpentine  is  closely  associated  with  the  amphibolite.  This 
circumstance,  and  the  fact  that  no  other  possible  parent  rock  is  to  be  found  in  the 
vicinity,  suggests  that  the  former  rock  has  been  derived  by  a  metasomatic  process 
from  the  latter ;  and  a  microscopic  examination  would  seem  to  confirm  this  view. 

Unfortunately  the  serpentine  is  much  hidden  by  a  shaUow  alluvial  deposit, 
which  renders  the  relation  which  it  bears  to  other  rocks  somewhat  difficult  of 
elucidation  in  the  field.  The  best  sections  obtainable  are  along  the  course  of 
Berthong  Creek.  There  alternate  outcrops  of  serpentine  and  amphibolite  can  be 
seen,  but  in  no  place  did  I  see  a  line  of  junction  exposed. 

The  rock  in  the  rough  has  a  dark  gray  or  greenish-gray  colour.  Polished 
specimens  show  a  dark  gray  ground  with  patches  of  olive-green  and  occasional 
faint  tints  of  red.  The  appearance  of  the  rock  is  probably  too  dark  and  sombre 
to  cause  it  to  be  sought  after  for  decorative  purposes.    Thin  layers  of  marmolite 

with  a  bluish-white  colour  and  pearly  lustre  are  found  upon  some  of  the  joint 
planes. 

Over  considerable  areas  the  rocl^  has  been  much  weathered ;  sometimes  to  such 
an  extent  that  it  can  hardly  be  recognised.  The  weathered  portions  are  impreg- 
nated with  ferric  oxide.  In  places  they  include  pockets  and  anastomosing  veins 
of  chalcedony. 

The  serpentine  is  for  the  most  part  homogeneous,  and  exhibits  no  sign  of 
mechanical  deformation.  A  schistose  structure  is,  however,  occasionally  present. 
In  the  immediate  vicinity  of  the  diallage  rock  described  hereafter  foliated  serpen- 
tine, accompanied  by  bands  of  talc-schist,  occurs. 

Deposits  of  chromitef  of  a  payable  character  have  been  discovered  in  the  bed 
of  Berthong  Creek.  A  thin  vein  of  asbestos  has  also  been  found  in  the  serpentine. 
I  have  already  reported  upon  the  occurrence  of  these  economic  minerals.^ 

Under  the  microscope,  by  transmitted  light,  the  serpentine  presents  for  the 
most  part  a  pellucid,  homogeneous  appearance.  It  is  generally  faintly  stained 
with  ferric  oxide.    Chromite  and  magnetite  are  invariably  present. 

*  Oeolosy  of  Broken  Hill  Lode.  p.  67. 

t  The  o&omite  is  awociated  with  both  serpentine  and  unaltered  amphibolite.  Slide  602  is  composed  of  chromite 
and  grains  of  pale-ffreen  hornblende. 

X  Ann.  Bept  Dept  Mines  and  Agria  for  1895,  in  lUt. 
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These  ores  are  generally  found  in  a  broken  network  wUcIi  follows  original 
hornblende  cleavage  planes  (Slide  680)  or  other  lines  of  parting  in  the  rock. 

Between  crossed  nicols  the  clear  mass  is  resolved  into  a  number  of  short  polar- 
ising fibres  with  isotropic  material  between.  No  mesh  structure  can  be  observed ; 
nor  would  the  rock  seem  to  resemble  in  any  way  a  serpentine  after  olivine.  On. 
the  other  hand  the  lattice  sjxucture,  so  characteristic  of  hornblende-serpentine, 
can  be  seen ;  and  upon  rotating  the  stage,  the  boundaries  of  original  hornblende 
grains  can  be  distinguished  by  the  simultaneous  extinction  of  the  material  within 
them. 

In  one  of  the  slides  (No.  680)  grains  of  but  little-altered  hornblende,  with 
cross-sections  showing  a  well-defined  cleavage,  occur  in  a  matrix  of  serpentine. 

Analyses  of  the  serpentine  and  the  adjacent  amphibolite  from  which  it  has 
been  derived  have  been  made  by  Mr.  J.  C.  H.  Mingaye,  F.C.S.,  Analyst  to  the 
Mines  Department,  and  are  as  follows  : — 

Serpentine.  Amphibolite. 

Moiatur©  at  100**  C 2-87      • "26 

Combined  water lO'll        '79 

SiO, 40-80        49-30 

Al,  O, 2-64        10-42 

Fe,  O, 6-20        2-20 

Fe  O -48        3-83 

MnO « trace absent. 

Cr,  O, -29        trace. 

CoOandNiO    -25        trace. 

CaO absent.        11*82 

MgO 32-82        19-36 

Na,  O  -27        1-14 

K,0 absent '60 

99-63  99*62 


Spec,  grav 2*62  3*00 

The  analysis  shows  that  the  altered  rock  is  a  perfect  serpentine,  and  that  the 
parent  hornblende  was,  comparatively  speaking,  rich  in  alumina. 

Mr.  G-.  F.  Becker  states — "  That  Breithaupt  is  said  to  have  been  the  first  to 
detect  the  pseudomorphosis  of  serpentine  after  hornblende.'**  Wiegand,  working 
upon  the  rocks  at  Bauenthal  in  the  Yosges  in  1875,  investigated  and  described  a 
serpentine  after  an  aluminous  homblende.f  He  found,  upon  analysis,  that  this 
rock  contained  a  considerable  quantity  of  residual  alumina ;  and  he  afterwards 
proved,  by  treating  it  with  hydrochloric  acid  and  analysing  both  the  soluble  and 
insoluble  portions,  that  it  consisted  of  serpentine  with  grains  of  chlorite  in  which 
the  alumina  was  present. 

*  Becker,  Geology  of  the  Quicksilver  Deposits  of  the  Pacific  Slope.    U.S.  GeoL  Survey,  Hon.  XIII.,  p.  lia 
t  TKhermak,  Min.  u  Petrogr.  Mittheil.,  VieniiA,  1875,  p.  183  (quoted  by  Teall,  British  Petrography,  p.  110. 
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• 
Prof.  T.  G-.  Bonney  has  contributed  an  article  to  the  Oeologieal  Magazine^  in 

which  he  discredits  many  of  the  conclusions  arrived  at  by  Herr  Wiegand.*  After 
examining  microscopic  slides  of  the  Bauenthal  rock,  he  states  that  while  admit- 
ting that  it  contains  hornblende  which  has  been  transformed  into  a  "  serpentinous 
mineral,"  yet  he  is  of  opinion  that  the  great  bulk  of  the  rock  represents  altered 
olivine.  He  opines,  in  fact,  that  the  parent  rock  was  a  hornblende-peridotite, 
rather  than  an  amphibolite.  If  Prof.  Bonney  be  correct  in  his  assumption  we 
should  expect  to  find  some  olivine  in  the  adjacent  hornblende  rocks,  but  Herr 
Wiegand  does  not  report  this  mineral  as  being  present. 

If  we  admit  that  under  favourable  conditions  hornblende  will  undergo  a  serpen- 
tinous alteration — and  there  would  seem  to  be  overwhelming  evidence  in  favour 
of  such  an  hypothesis — then  I  fail  to  see  any  difficulty  in  conceiving  an  extreme 
case  where  the  change  has  been  a  complete  one.  No  one,  I  think,  could  view 
sections  of  the  Berthong  rock  between  crossed  nicols  without  admitting  that  it 
had  been  derived  from  a  rock  essentially  composed  of  hornblende ;  and  this  rock 
has  the  composition  of  a  normal  serpentine.  In  other  words,  we  have  conclusive 
evidence  that  hornblende  Kas  been  in  this  instance  completely  transformed  into 
serpentine.  We  can,  in  the  present  state  of  our  knowledge,  only  conjecture  as  to 
the  circumstances  which  premit  of  such  a  change  taking  place,  involving  as  it  does 
the  removal  of  alumina  and  silica  in  solution.  We  cannot  exactly  simulate  in  the 
laboratory  the  physical  conditions  which  may  obtain  at  a  great  depth  beneath  the 
earth's  surface ;  nor  is  it  permitted  to  us,  nor  our  race,  to  live  long  enough  to 
record  the  effect  of  insignificant  chemical  affinities  acting  over  vast  periods  of  time. 
However,  we  know  that  both  silica  and  aluminaf  are  dissolved  in  some  spring- 
waters,  and  we  have  reason  to  believe  from  their  mode  of  occurrence  that  many 
alums  have  originally  been  deposited  from  solution. 

Dialhige  Bock, 

Near  the  "  Lick-hole,"  at  the  spot  indicated  upon  the  accompanying  map,  there 
is  a  small  outcrop  of  this  rock,  which  is  bounded  upon  one  side  by  serpentine,  and 
upon  the  other  by  amphibolite.  The  exact  area  which  it  covers  cannot  be  deter- 
mined on  account  of  the  boundaries  being  hidden  by  alluvium. 

As  seen  in  the  field  it  consists  of  a  number  of  glistening  brown  grains  which 
stand  out  from  a  dark-gray  base.    The  specific  gravity  averages  3*04. 

Under  the  microscope,  by  transmitted  light,  the  diallage  grains  are  seen  in  some 
instances  to  possess  a  brown,  and  in  others  a  gray  colour.  They  frequently  have 
ragged  ends  from  which  fibres  project  and  wander  into  the  ground-mass,  where 

•  GeoL  Mag»  1887,  IV,  (8X  p.  66. 

t  Mr.  J.  0.  H.  Minme  reports  having  diaoovered  47  mini  of  Al.  O.  per  mllon  In  a  sample  of  mine-water 
from  Peak  Hill,  aoalywd  in  (be  Laboratory  of  the  Dept.  of  Minet.  (Ann.  Bept.  I>fpi  Minea  and  Asria  for  1886 
U896J,  in  Wt.)  ^ 
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they  gradually  lose  their  identity.  The  characteristic  lamination  parallel  to  the 
orthopinacoid  is  exceedingly  well  developed.  The  base  consists  of  fragments  of 
diallage,  which  can  frequently  be  seen  becoming  detached  from  the  larger  grains, 
more  or  less  serpentinised  bundles  of  fibres,  and  yarious  alteration  products.  It 
would  seem  to  be  entirely  composed  of  material  brought  into  existence  as  the  result 
of  decomposition,  and  the  rock  at  one  time  probably  consisted  solely  of  inter- 
locking diallage  grains. 

Just  as  the  serpentine  has  been  derived  from  amphibole,  so  may  the  amphibole 
have  been  previously  derived  from  pyroxene.  This  small  boss  of  diallage  rock 
may,  in  fact,  be  the  sole  survivor  of  a  large  mass  of  pyrozenic  rock  which  was 
parent  to  all  the  Berthong  amphibolites. 

Prof.  Bonney  has  described  a  somewhat  similar  diallage  rock,  which  is  associated 

with  serpentines  from  the  coast  of  Ayrshire  in  Scotland*.      In  a  subsequent 

paper,  however,  he  mentions  it  as  containing  a  little  olivinef. 

« 
Conclusion. — There  would  seem  to  have  been  three  distinct  periods  of  intrusion 

at  Berthong ;  firstly  we  have  the  intrusion  of  the  Silurian  slates  by  granitite ; 

secondly,  the  intrusion  of  both  the  slates  and  granitite  by  an  ultra-basic  rock ;  and 

lastly,  the  intrusion  of  the  ultra-basic  rocks  by  eurite. 

The  various  rocks,  after  consolidation,  would  seem  to  have  undergone  great 
alterations.  Granitic  rocks  have  been  crushed  and  rolled  out  into  gneisses ;  am- 
phibolites under  ^he  same  influences  have  been  changed  into  hornblende  schists  i 
while  chemical  agencies,  which  may  or  may  not  have  accompanied  the  earth  move- 
ments, have  effected  the  complete  serpentinisation  of  large  masses  of  hornblende 
rock. 

It  is  somewhat  curious  to  notice  the  discrimination  shown  by  the  transforming 
agencies.  Thus  one  will  frequently  find  a  hornblende  rock  with  a  perfect  foliation, 
and  yet  the  same  rock  but  a  few  chains  away  will  show  no  evidence  of  schistosity. 
Similar  alternations  of  granite  and  gneiss  can  be  observed,  but  the  change  is  not 
generally  so  abrupt.  Again,  masses  of  amphibolite  occur  completely  enclosed  by 
serpentine. 

•  Quart  Journ.  Geol.  8oa,  1878,  XXXIV,  p.  778. 
t  Qtol  Maf M  1887,  IV  (3),  p.  65. 
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V. — Notes  on  the  Ashford  Coal-field,  County  of  Arrawatta:  by 
E.  F.  PiTTMAN,  A.R.S.M.,  Grovernment  Geologist. 

[Plates  III  and  IV.] 


DuBiKG  a  recent  trip  to  the  North  I  stayed  for  two  days  at  Eraser's  Creek 
Station,  and,  through  the  courtesy  of  Mr.  John  Swan,  was  able  to  make  an  exam- 
ination of  the  Asbford  Coal-seam,  and  to  trace  and  map  the  Coal  Measures  for 
some  distance  north  and  south  of  Coal  Gully,  where  the  coal  was  first  discovered. 

The  Ashford  Coal-seam  was  first  examined  and  reported  upon  by  Professor 
Dayid  (at  that  time  a  Geological  Surveyor  in  the  Department  of  Mines)  in  1885,* 
and  the  same  gentleman  also  briefly  alluded  to  it  (after  a  second  visit  to  the  locality) 
in  his  Presidential  Address  to  the  Linnean  Society  in  1893.t 

The  Ashford  Coal-field  possesses  unusual  interest,  both  from  its  mode  of  occur- 
rence and  from  the  fact  that  it  is  the  most  northerly  extension  of  the  coal-bearing 
rocks  of  Permo-Carboniferous  age  in  New  South  Wales.  It  consists  of  a  long 
narrow  belt  of  conglomerates,  shales,  ironstone,  and  sandstone  with  a  seam  of  coal 
about  twenty-seven  feet  thick  divided  by  a  number  of  bands.  Below  the  main  body  of 
the  coal  is  a  bed  about  two  feet  thick  of  brownish  clay  shales,  with  very  numerous 
impressions  of  Oangamopteris^  while  in  the  sandstones  above  the  coal  Olotsopteru 
also  occurs.  The  palsdontological  evidence,  therefore,  taken  in  conjunction  with 
the  great  thickness  of  the  coal,  leaves  little  doubt  that  these  Coal  Measures  are 
identical  with  the  Greta  Group,  the  lowest  as  well  as  the  most  interesting  of  the 
Permo-Carboniferous  Series. 

The  greatest  width  of  the  Ashford  Coal  Measures  (measured  horizontally  across 
the  strike)  is  only  about  three  hundred  and  seventy  yards,  which,  allowing  for  the 
dip,  would  give  an  actual  thickness  of  the  beds  of  only  about  two  hundred  and 
thirteen  yards. 

The  measures  have  a  general  strike  of  about  N.  30^  E.,  and  their  dip  is  W.  30^ 
N.,  at  an  angle  of  about  40^.  They  are  bounded  on  the  east  by  beds  of  dark 
bluish-gray  and  yellowish  indurated  claystones,  which  have  a  general  strike  of 
N.  20^—30''  W.,  and  dip  E.  20°— 30°  N.,  at  angles  varying  from  40°  to  70°.  These 
claystones  were  not  observed  to  be  fossiliferous ;  but  they  were  traced  by  me 
without  any  break  in  their  continuity  from  Southern  Queensland,  where  they  are 
regarded  by  Mr.  Jack  (Government  Geologist  of  Queensland)  as  Gympie  Beds, 
and  they  are  apparently  identical  in  their  lithological  characters  and  mode  of 
occurrence  with  the  Lower  Carboniferous  beds  of  the  Vegetable  Creek  District 

*  Ann.  Kept  Dept  Mines  for  1885  [1886],  p.  130. 
t  Procs.  lann.  Soc  N.S.  Wales,  1893»  VlII  (2).  p.  586 
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referred  by  Professor  David  to  the  Gympie  horizon.*  It  will  be  observed  from  the 
details  given  above,  and  from  the  sketch  section  accompanying  this  paper,  that 
there  is  a  very  strongly  marked  unconformability  between  the  Carboniferous  or 
Gympie  claystones  and  the  Permo-Carboniferous  Coal  Measures  which  dip  off 
them.  This  unconformability  was  previously  alluded  to  by  Professor  David,t 
and  is  of  special  interest  as  bearing  upon  the  view  taken  by  the  Geological  Survey 
of  New  South  Wales  in  referring  these  marine  claystones  to  the  Carboniferous 
Period.  It  appears  difficult  to  reconcile  such  a  marked  stratigraphical  uncon- 
formability, strengthened  as  it  is  by  the  palsBontological  break  observable  in  other 
localities,  with  the  classification  of  the  Queensland  Geological  Survey,  which 
includes  the  claystones  (Gympie  Beds)  with  the  Permo-Carboniferous  SeHes. 

The  Ashford  Coal  Measures  are  bounded  on  the  west  (along  the  greater  part  of 
their  length)  by  a  belt  of  intrusive  granite,  and  this  feature  is  of  special  interest, 
because  the  preponderance  of  the  evidence  appears  to  me  to  indicate  that  the 
intrusion  occurred  after  the  deposition  of  the  Permo-Carboniferous  Coal  Measures. 

The  coal  bears  evidence  of  having  been  considerably  altered.  The  lowest 
portion  of  the  seam  has  a  highly  lustrous  anthracitic  appearance,  and  shows 
numerous  polished  or  slickensided  surfaces,  which  cause  it  to  break  up  into  small 
lenticular  fragments  several  inches  in  length.  Moreover,  the  upper  portions  of  the 
seam  present  a  dull  semi-coked  appearance,  and,  as  will  be  seen  by  the  analyses 
which  are  appended,  have  evidently  lost  a  considerable  proportion  of  their  volatile 
hydrocarbons.  The  seam  is  inclined  at  a  considerable  angle,  the  dip  being  towards 
the  granite  in  the  only  section  in  which  it  is  visible. 

It  is  not  easy  to  account  satisfactorily  for  the  present  position  of  the  Coal 
Measures  in  relation  to  the  granite.  It  appears  probable,  however,  that  they 
were  originally  deposited  (in  a  denuded  hollow)  on  the  upturned  edges  of  the 
Carboniferous  (Gympie)  claystones,  and  that  there  subsequently  occurred  an 
intrusion  of  granite,  which  caused  foldings  in  the  claystones  and  elevated  some  of 
the  western  portion  of  the  Coal  Measures  (since  removed  by  denudation),  causing 
the  western  side  of  the  remaining  Coal  Measures  to  sink,  and  thus  assume  the 
present  inclination.  It  is,  of  course,  possible  that  the  intrusion  of  the  granite  may 
have  occurred  prior  to  the  deposition  of  the  Coal  Measures,  and  that  the  inclined 
position  of  the  latter  may  be  due  to  a  fault  along  the  eastern  side  of  the  granite. 
This  Buppositioii,  however,  would  not  account  for  the  alteration  in  the  character 
of  the  coal,  and  I  am,  therefore,  inclined  to  think  that  the  former  hypothesis 
is  the  more  correct  one. 

The  coal-seam  is  exposed  in  Coal  Gully  about  two  miles  south  of  Eraser's  Creek 
Homestead,  but  owing  to  the  amount  of  weathering  it  has  undergone  it  is 
impossible  to  get  an  accurate  section  showing  the  number  of  bands  and  the 

*  Procs.  Linn.  Soa,  N.  S.  Wales,  1893,  VIII  (2),  p.  587. 
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tluckneas  of  clean  coal  between  them.   The  following  rongh  section  of  the  meMores 

was,  howeyer,  taken  by  me,  the  measurements  representing  the  true  thickness 

of  the  beds  : —  ft  in. 

Roof'-hu^l,  fine-gnuned,  grayish-white  flaggy  tandftoiie  2  7 

Coal,  with  bands  27  0 

Beddiih-brown  shales  0  8 

Coal,  with  bands  1  S 

Brownish  clay-shales  with  ntuneroos  impressions  of  QangcmwpUris  ...  13 
Carbonaceoos  shales,  with  thin  seams  of  dirty  coal  and  obscnre  plant 

impressions 16  6 

Blue  shales,  with  a  band  of  nodular  ironstone  three  feet  from  the  base  18  2 
Fermginous  conglomerate — the  pebbles  being  formed  of  Carbonif eroos 

(Oympie)  claystone  3  10 

70    3 

Floor — Carboniferons  (G3rropie)  claystones,  lying  onoonformably. 

It  was  impossible  to  obtain  a  section  of  the  Measures  farther  west  than  the  roof 
of  the  coal-seam,  because  they  were  there  coTered  by  from  six  to  eight  feet  thick 
of  a  horizontally-bedded  gritty  sandstone,  which  is  probably  of  Tertiary  age. 

A  shaft  forty-one  feet  deep  has  recently  been  sunk  in  the  coal-seam  close  by 
the  spot  where  it  outcrops  in  Coal  Gully,  and  from  this  shaft  about  forty  tons  of  coal 
haye  been  extracted  and  used,  chiefly  in  blacksmiths'  forges  about  the  district.  With 
the  aid  of  a  borrowed  rope  I  was  enabled  to  descend  the  shaft,  and  obtained  the 
following  section  of  the  coal  at  the  bottom.  Unfortunately  there  were  no 
facilities  for  examining  the  coal  at  a  greater  height  than  six  feet  from  the  shaft 
bottom,  and  I  am  unable,  therefore,  to  giye  any  description  of  the  quality  of  the 
coal  nearer  the  roof  of  the  seam,  nor  to  record  the  thickness  of  clean  coal  between 
the  bands : — 

Section  at  bottom  of  shaft.  ft.  in. 

(A)  Hard  coal,  slightly  coked 2  6 

Shale  band 0  2* 

Hard  coal,  slightly  coked 0  6 

(b)  Rather  finable  coal 0  6 

Band 0  1 

Splint  coal  0  9 

Shalycoal   1  6 

(c)  SpUntcoal 1  6 

Coal  and  shales  0  9 

(d)  Sliokensided  anthradtic  coal  1  9 

Brownish  clay  shales— Floor  of  seam.  9  Hi 

Samples  of  the  coal  from  A,  B,  C,  and  D  were  taken,  and  proximate  analyses 
of  these  were  subsequently  made  in  the  Geological  Suryey  Laboratory  by  Mr. 
J.  C.  H,  Mingaye,P.C.S.,  with  the  following  results : — 

Sample  of  slightly  coked  coal.  (A) 

Specific  gravity    1*328 

Hygroscopic  moisture '65 

Volatile  hydrocarbons    22*15 

^  «^^»   7J;5^  j  Coke.  77-20  % 

Too^ 

Sulphur  in  coal,  -480  %.  Ash,  light-gray  in  colour,  granular.  Coke,  fairly  well  swollen, 
fine  and  lustrous.    One  pound  of  this  coal  wiU  convert  13*53  lb.  of  water  into  steam. 
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Sample  of  rather  friable  coal.  (B) 

Specific  gravity    1*342 

Hygroscopic  moisture *55 

Volatile  hydrocarbons    24*65 

Fixed  carbon.. 67*80)  ^  ^     ^,  ^^  ^, 

Ash 7.O0J  Coke,  74*80% 

100*00 
Snlphor  in  coal,  "357  %.      Ash,  light-gray  in  colour,  granular.     Coke,  well  swollen,  fine  and 

lustrous.    One  pound  of  this  coal  will  convert  14*08  lb.  of  water  into  steam. 

Sample  of  splint  coal.  (C) 

Sp^ific  gravity 1*349 

Hygroscopic  moisture '75 

Volatile  hydrocarbons    23*25 

Fixed  carbon 68*90  )  ^  ,      „^  „. 

Ash 7*10  1  ^^^'  7«  % 

100  00 
Sulphur  in  coal,  *357  %.    Ash,  light-gray  in  colour,  granular.      Coke,  well  swollen,  hard  and 

lustrous.    One  pound  of  this  coal  will  convert  13*86  lb.  of  water  into  steam. 

Sample  of  slickensided  antbracitic  coal.  (D) 

Specific  gravity    1*374 

Hygroscopic  moisture *90 

Volatile  hydrocarbons 21*55 

Fixed  carbon 67*50")  ^  ,      __  __  „, 

Ash 1005  j  ^^^^  77*56  % 

10000 
Sulphur  in  coal,  *453  %.    Ash,  light-gray  in  colour,  granular.    Coke,  fairly  well  swollen,  hard 

and  lustrous.    One  pound  of  this  coal  will  convert  13*86  lb.  of  water  into  steam. 

It  will  be  seen  bj  the  above  analyses  that  the  coal  from  the  Ashford  Seam  is 
likely  to  prove  an  excellent  fuel  for  steam  or  smelting  purposes,  and  that  in  regard 
to  calorific  value,  and  percentage  of  ash,  it  compares  favourably  with  many  of  the 
best  coals  of  the  Colony. 

'About  one  mile  south  of  Coal  Oully  the  Coal  Measures  were  again  seen  in  the 
bed  of  a  small  creek,  and.  the  following  section  was  measured  from  west  to  east. 
The  dip  of  the  measures  here  is  west  at  35^  The  coal-seam  itself  is  not  seen  at 
the  surface  in  this  section : — 

feet 

Rather  coarse  bluish-gray  conglomerates 206 

Gray  sandstone  with  Oloasopleria 224 

Concretionary  ironstone    6 

Strata  covered  by  sand  in  creek-bed  » 51 

Bluish-gray  conglomerate  with  band  (two  feet)  of  concretionary  ironstone  3i 

Strata  covered  by  sand  in  creek-bed  69 

Coarse  basal  conglomerate. 70} 

Gympie  claystones,  dipping  E.  2^  N.,  at  an  angle  of  about  60\ 

About  a  mile  and  a  half  still  further  south  some  highly-indurated  conglomerates 
and  sandstones  are  visible  in  the  bed  of  a  small  watercourse,  and  these  appear  to 
be  the  continuation  of  the  Coal  Measures,  though  the  cause  of  the  metamorphism 
is  not  apparent. 


80  Beeordi  of  ihe  Geological  Survey  of  New  Souih  Walei.  [tol.  t. 

The  country  along  the  course  of  the  Serern  Biver  is  so  cbrered  by  Pleistocene 
and  recent  deposits  that  it  is  a  matter  of  much  difficulty  to  define  the  limits  of 
the  Permo-Carboniferous  rocks,  which  outcrop  only  in  the  bods  of  creeks  or  water- 
courses. 

To  the  north  of  Coal  Gully  the  first  eyidence  of  the  coal  occurs  at  a  point  dose 
to  Eraser's  Creek  Homestead.  Here,  after  heavy  floods,  large  masses  of  coal, 
weighing  sometimes  as  much  as  a  hundredweight,  are  found  in  the  river,  and  there 
is  every  reason  to  believe,  therefore,  that  the  seam  outcrops  here  in  the  bed  of  the 
Severn  Eiver.  Unfortunately  there  is  a  long  and  deep  waterhole  covering  the 
spot,  so  that  it  is  impossible  to  fix  it  accurately. 

A  traverse  of  Myall  Creek,  which  trends  about  due  west,  and  enters  the  Severn 
Eiver  about  a  mile  to  the  north  of  the  spot  just  referred  to,  shows  that  Carbon- 
iferous (Gympie)  claystones  outcrop  in  every  bend,  for  a  distance  of  over  two 
miles  up  the  creek. 

The  geological  formation  underlying  the  reaches  of  the  creek,  between  the  bends, 
is  hidden  by  deposits  of  sand,  and  it  is  of  course  possible  that  the  narrow  belt  of 
Permo-Carboniferous  Coal  Measures  may  cross  the  creek  under  one  of  these  reaches. 
It  is  hardly  probable,  however,  that  this  could  happen  without  some  evidence  of 
the  presence  of  the  Coal  Measures  being  visible  in  such  a  deeply-cut  dry  creek,  and 
I  am  inclined  to  think  that  the  Coal  Measures  do  not  cross  the  creek,  though  there 
is  evidence  of  their  recurring  further  northward,  near  Bonshaw.  The  granite 
crosses  the  Severn  Eiver  just  at  the  junction  of  Myall  Creek,  and  inclusions  of 
Carboniferous  (Gympie)  claystones  are  here  visible  in  the  granite,  pointing  to  the 
probability  of  the  intervening  Coal  Measures  having  been  entirely  carried  away  by 
the  intrusion  at  this  point. 

The  road  going  in  a  westerly  direction  from  Bonshaw  towards  Mendoc  passes 
for  about  five  miles  over  Carboniferous  (Gympie)  claystones.  For  a  distance  of 
about  a  mile  very  sandy  soil  is  then  met  with,  and  a  small  outcrop  of  grayish 
gritty  sandstone  occurs  on  the  eastern  side  of  the  sand  belt ;  the  road  comes  on  to 
granite  immediately  after  passing  the  sandy  belt.  I  passed  over  this  road  some 
days  before  inspecting  the  Ashford  Coal-seam,  and  while  noting  the  occurrence  of 
the  sand  belt  and  single  outcrop  of  sandstone  I  had  no  idea  that  it  was  upon  the 
strike  of  the  Ashford  seam.  I  think  now,  however,  that  there  are  strong  reasons 
for  believing  that  this  sandy  belt  marks  the  extension  northwards  of  the  Permo- 
Carboniferous  Coal  Measures,  especially  as  I  was  subsequently  informed  by  Mr. 
Nicholls  (who  originally  discovered  the  Ashford  Seam)  that  there  is  an  outcrop  of 
coal  showing  in  a  small  creek  ten  miles  north  of  Eraser's  Creek  Homestead,  and 
about  one  mile  west  of  the  Bonshaw  Eoad. 

In  conclusion,  it  may  be  remarked  that  the  Ashford  Coal-field,  though  limited 
in  width,  is  of  considerable  importance  on  account  of  the  excellent  quality  and 
thickness  of  the  coal,  as  well  as  its  distance  from  the  nearest  workable  seam,  and 
there  is  no  reason  to  doubt  that,  with  the  advent  of  railways  through  this  district, 
the  deposit  will  become  a  valuable  one. 
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VI.— Ottrelite-Phyllite  from  near  Wattle  Flat:   by  George  W. 
Card,  A.R.S.M.,  F.G.S.,  Curator  and  Mineralogist. 

Thib  note  is  baaed  upon  a  brief  examination  of  a  small  Bpecimen  deecribed  ae 
coming  from  Bullock  Flat,  four  and  a  half  miles  BOutb-eaBt  from  Wattle  Flat, 
Sofala. 

The  rock  is  a  blackieh-green  glossy  phyllite.  In  every  direction  it  shows  the 
glistening  feces  of  numerous  detached  lozenge-shaped  plate-like  crystals,  baring 
an  average  diameter  of  about  a  millimetre.  Tbe  faces  have  a  resinous  to  metallic 
lustre,  are  strongly  curved,  and  are  somenbai  scaly.  Tbe  plates  cannot  be  satis- 
factorily detached  from  tbe  rock,  in  which  tbey  lie  without  any  definite  orientotion. 
They  are  affected  by  weathering  to  a  much  greater  extent  than  the  rock  itself, 
becoming  brown  and  earthy.  Tbe  hardness  of  the  mineral  approximates  to  that 
of  apatit« ;  while  tbe  rock  itself  lies  between  two  and  three  of  Mob's  Scale.  The 
streak  is  practically  colourlefls. 

A  microscopical  examination  of  %  very  thin  section  [762]  reveals  this  mineral  In 
lozenge-shaped  transparent  grey  crystals  embedded  in  a  fine-textured  matrix  of  a 
pale  buff  colour.  Tbe  crystals  have  sometimes  an  outline  somewhat  suggestive  of 
a  hexagon  with  the  angles  rounded  oS.  The  transparency  of  tbe  crystals  is  inter- 
fered with  by  the  presence  of  a  multitude  of  dark  specks  and  particles  quite  like 
those  occurring  in  tbe  base  of  tbe  rock.  Tbe  outline  is  very  irregular,  but  is  in 
most  cases  tolerably  well  defined.  A  dark  border,  of  a  width  sometimes  equal  to 
one-siitb  tbe  length  of  a  aide,  is  always  present.  A  concentric  zoning,  parallel  to 
tbe  outline,  and  consisting  of  dark  bands  merging  into  tbe  mass  of  the  crystal,  is 
very  common.  The  zoning  is  generally  more  marked  towards  tbe  centre.  In  one 
instance  there  were  indications  of  a  diagonaliy-placed  cross,  as  in  chiastolite. 


'"raeuUrtj  lOMiiKe-riiaped  cryital ;  show- 
mi:  loning  uid  compcsile  alnicturo  m 

>>....]»»Uon  ol  extinction  in  tho  mull 


npouna  co-Btxl.  the  Individunl  on  the 

riBht  »howing  irroBul"  citaviKe. 
IxwiOon  of  enliiictlon  In  the  riiiht- 

iiiuvln  uid  two  diiYi^tions  o(  clu 
lowhkh  one  position  uf  extent! 

the  uigle  of  intension  ^»?t^r 
more  tluui  80*,  In  tho  upper  left- 
comer  li  a  nuller  liidiTiiIiul(T^ 

thedetvige. 

82  Beeordi  of  the  Cteologieal  Survey  of  New  South  Walei.  [tol.  t. 
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Well-dereloped  cleavage  lines  are  present,  bnt  they  have  a  tendency  to  pass  into 

irregular  cracks.    Fig.  8  shows  a  crystal  in  which  two  sets  of  cracks  intersect  at  an 

angle  of  rather  less  than  120^,  while  Fig.  2  shows  only  one  set.    Zoning  and 

cleayage  would  not  appear  to  occur  together. 

But  little  can  be  done  with  a  quarter-inch  objective  towards  the  differentiation  of 
the  base  of  the  rock ;  but  the  general  similarity  between  it  and  the  base  of  the 
crystals,  as  noticed  before,  is  confirmed. 

The  slide  being  very  thin,  the  crystals  are  quite  colourless ;  but  their  potential 
pleochroism  is  abundantly  indicated  by  the  strong  change  from  light  to  dark  when 
the  slide  is  rotated  above  the  polariser. 

The  index  of  refraction  is  moderately  high. 

Between  crossed  nicols  the  ground-mass  is  seen  to  be  crystalline  throughout, 
polarising  in  shades  of  yellow,  and  having  a  streaky  appearance.  It  can  probably 
be  regarded  as  consisting  essentially  of  sericite.  No  colouration  effects  are 
afforded  by  the  crystals  beyond  the  change  from  light  to  dark  already  noted.  The 
double  refraction  is  therefore  low.  No  satisfactory  determination  of  optical  sign 
could  be  made.  Occasional  indications  of  what  may  perhaps  be  twin-structure 
are  brought  out  between  crossed  nicols.  Fig.  1  illustrates  the  best  instance  of 
this.  On  rotating  the  stage  the  lozenge-shaped  crystal  is  found  to  be  compound 
in  structure  ;  a  small  segment,  shown  in  the  upper  part  of  the  figure  by  different 
shading,  extinguishing  in  a  different  position  to  the  remainder.  One  direction  of 
extinction  for  the  large  and  the  small  portions  is  indicated  approximately  by  the 
lines  a  and  h  respectively.  These  directions  are  nearly  at  right  angles  to  one 
another,  so  that  there  is,  perhaps,  but  slight  difierence  in  the  orientation  of  the  two 
portions.  It  will  be  noticed  that  the  zonal  bands  traverse  the  small  segment,  and 
that  there  seems  to  be  a  sort  of  overlapping  of  the  different  portions  within  the 
zone.  In  a  sense  the  crystals  shown  in  Figs.  2  and  3,  may  be  regarded  as 
compound,  the  cleavage  cracks  in  each  case  occurring  in  one  portion  only.  It 
would  seem  probable,  however,  that  this  structure  is  not  due  to  true  twinning,  but 
to  an  actual  mechanical  change  of  position  in  the  case  of  Fig.  1 ;  while  Figs.  2 
and  3  may,  perhaps,  represent  associated  crystals.  To  sum  up :  the  principal 
characters  of  the  mineral — mode  of  occurrence  and  appearance,  pleochroism,  and 
cleavage — all  seem  to  point  towards  a  mineral  of  the  chloritoid  group,  such  as 
ottrelite.  On  the  other  hand  the  characteristic  axis  colours  of  that  mineral  have 
not  been  obtained,  and  the  hardness  is  distinctly  below  that  of  typical  ottrelite. 

The  deficiency  in  hardness  may,  perhaps,  indicate  that  a  large  por portion  of  the 
substance  of  the  crystal  consists  of  included  rock — a  conclusion  to  which  the 
similarity  in  microscopic  appearance  also  seems  to  point — while  the  thinness  of 
the  section  might jaccount  for  the  absence  of  colour. 


PABT  l.J  Jaqitet;  Occurrence  of  Platinum,  33 

It  is  evident  that  we  have  here  a  clayslate  that  has  been  converted  into  a  phyllite 
bj  the  development  of  minute  crystalline  structure,  and  in  which  crystals  of  what 
would  appear  to  be  a  chloritoid  mineral  have  been  produced  probably  subsequent 
to  the  development  of  crystallisation.  Adopting  the  nomenclature  of  Zirkel  in 
the  second  edition  of  the  **  Lehrbuch  der  Petrographie,"  the  mineral  would  appear 
to  be  oitrelite  and  the  rock  an  otirelite-ijsericHe-)  phyllite. 

It  is  much  to  be  hoped  that  someone  interested  in  the  phen6mena  of  contact 
metamorphism  may  trace  this  interesting  rock  to  its  home,  and  make  an  exhaustive 
examination  of  its  characters. 


VII. — The  Occurrence  of  Platinum   in   New  South  Wales:  by 
J.  B.  Jaquet,  A.R.S.M.,  F.G.S.,  Geological  Surveyor. 


Gbaiks  of  platinum  have  not  infrequently  been  met  with  in  some  of  the  auriferous 
drifts  in  the  Colony.  Prof.  Liversidge  mentions  a  nugget  weighing  two  hundred 
and  sixty-eight  grains,  as  having  been  obtained  from  the  bed  of  Wiseman's  Creek, 
near  Oberon.* 

It  is  also  {ound  associated  with  gold  and  gemstones  in  the  sea  beaches  between 
the  Bichmond  and  Clarence  Eivers,  and  occasionally  small  parcels  have  been  saved 
by  miners  working  in  these  localities  for  gold.f 

From  a  scientific  point  of  view,  perhaps  the  most  interesting  platiniferous 
deposits  are  those  at  Little  Darling  Creek,  and  Mulga  Springs,  near  Broken  Hill. 
Here  the  metal  is  found  in  ironstone,  ferruginous  clay  stones  and  decomposed 
gneiss.  Samples  assayed  in  the  Department  of  Mines  Laboratory  by  Mr.  J.  C.  H. 
Mingaye  yielded  from  traces  up  to  1  02.  9  dwts.  of  platinum  per  ton. J 
Some  of  the  samples  contained  small  quantities  of  gold  and  silver,  and  tbe  iron- 
stone was  generally  more  or  less  impregnated  with  carbonates  of  copper.  No 
platinum  could  be  seen  in  the  ore,  experiments  made  to  deteruunc  the  condition 
in  which  it  is  present  have  resulted  in  failure,  while  attempts  at  concentration 
have  only  been  partially  successful. §  During  1892  the  Writer  made  an  examination 
of  the  deposits  in  the  field.  The  figure  below  which  illustrates  their  general 
mode  of  occurrence  is  reproduced  from  his  report.  || 

•  Minerals  of  New  South  Wales,  p.  52. 

t  Records  Oeol.  Suney  N.  8.  Wales,  IV,  Pt  1,  p.  25  ;  Ann.  Roi  t  Dept  Mines  for  1878  [1879],  p.  43  ;  Procs.  R. 
8oc.  N.  S.  Wales,  XXVI,  p.  368  ;  Ann.  Kept.  Dopt.  Mines  and  ArHc.  N.  S.  Wales  for  1895  [1896],  in  litt. 
X  Ann.  Kept.  Dept  Mines  for  1889  (18901,  p.  249 ;  Procs.  R.  8oc  N.S.  Wales,  XXVI,  p.  371. 
I  Ann.  Rept.  Dept.  Mines  and  Agric.  for  1891  (1892],  p.  27f. 
I  Ann.  Rept  Dept.  Mines  and  Aip-ic.  for  1892  [1893],  p.  142. 
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Settle,  12  feet  to  tho  inch. 


*^f  *\  Compact iroottone. 


1  Ferruginoua  cUys. 


.   Granulea  of  quartz,  with  kaoliii. 


'    DacompouDg  gneiss  nod  schists. 


CaoUa  and  schists. 


Ideal  Beelion  ofPlattnum  Depotit  near  Brolen  Hill. 


Until  the  recent  discovery  of  alluvial  doposttit  in  the  vicinity  of  the  newly 
surveyed  tovrnships  of  FiGeld  and  Platina,  there  had  been  no  productiim  of 
platinum,  upon  a  commercial  scale,  in  New  South  Wales.  These  townsbipa 
are  situated  about  twenty-six  miles  north-east  of  Condobolin,  aod  fifty-four 
mites  north-west  of  Parkes,  and  are  distant  from  one  another  one  and  a  half 
miles. 

During  the  last  two  decades  it  would  appcav  that  tho  country  around  Fifield 
has  been  intermittently  prospected  for  alluvial  gold,  and  a  little  platinum  must 
from  time  to  time  have  been  obtained,  though  there  is  no  record  of  this  metal 
being  discovered  prior  to  IS 87. 

In  this  year  Mr.  J.  F.  Connolly,  who  received  aid  from  the  Government  to 
prospect  the  district,  reported  having  discovered  alluvial  platinum,  and  presented 
a  sample  to  the  Geological  Museum.  Nothing' appears  to  have  been  done  in  the 
way  of  further  developing  the  field  until  1893,  when  McBsrs.  Fi6cld,  Band,  and  Party- 
discovered  rich  alluvial  gold  near  the  site  of  tho  present  township  of  Fifiold.* 
XJpon  news  of  the  discovery  becoming  known  a  rush  set  in  to  the  district,  and 
the  lead  which  is  now  being  worked  was  found  soon  afterwards. 

The  sedimentary  formations  represented  are  alates  of  Silurian  (?)  age,  aud  fussiU 
iforous  sandstones  and  limestones  of  either  Devonian  or  Silnro-Devonian  age. 

*  Ann.  Kept.  Drpt.  f«r  Hlnea  and  Agrlc  INS  (1S9I|,  p.  03. 
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Mr.  W.  S.  Dan,  Assistant  PalsDontologist,  has  identified  the  following  forms  as 
occurring  in  specimens  of  the  latter  beds  which  I  collected,  and  those  which  were 
given  to  me  by  Mr.  C.  J.  Metcalfe,  of  Fifield : — 

Limestone —  Sandstones — 

Rhynchonella,  sp.  indet.  Monticuliporoid  corals,  2  genera. 

„  allied  to  R  cuboides,  Shy.        Rhynchonella,  2  species. 

Spirifera.  Tentaculites. 

Athyris.  Pleurodictyum. 
Cyclonema. 
Orthoceras. 

The  Silurian  slates  are  intruded  by  diorite.  A  thin  section  of  this  rock,  which  I 
examined  under  the  microscope,  consisted  essentially  of  grains  of  hornblende  and 
tricUnic  felspar  with  some  accessory  sphene  and  quartz. 

Near  Melrose  Plains  Homestead  an  auriferous  reef  has  been  discovered  in  the 
diorite,  and  a  little  exploratory  work  carried  out  upon  it. 

The  "lead"  or  ancient  water-course,  which  yields  the  gold  and  platinum-bearing 
drift,  runs  in  a  north  and  south  direction  for  a  little  over  a  mile.  It  is  from  sixtjr 
to  one  hundred  and  fifty  feet  wide.  The  drift  containing  the  precious  metal  is  over- 
lain by  from  sixty  to  seventy  feet  of  loam  with  occasional  bands  of  barren  quartz 
drift.  The  platinum  and  gold  occur  in  small,  well  water- worn  grains,  and  are  prac- 
tically confined  to  the  crevices  in  the  bed-rock  and  the  dirt  within  a  few  inches  of 
the  bottom.  Occasional  nuggets  have  been  obtained  which  have  weighed  from  a 
few  grains  up  to  8  dwts. 

The  washdirt  is  first  of  all  puddled  in  machines  worked  by  horses.  During  this 
process  the  soft  layer  of  bedrock  which  is  broken  down  with  the  drift  Is  pulverised 
and  any  metal  which  may  be  attached  to  it  set  free.  The  clean  gravel  is  after- 
wards washed  in  ordinary  sluice-boxes  and  the  gold  and  platinum  obtained.  The 
gold  is  extracted  by  amalgamation  with  mercury  and  crude  platinum  left  behind. 
The  latter  realises  at  the  present  time,  upon  the  fields,  twenty-four  shillings  per 
ounce.  It  contains  about  seventy-five  per  cent,  of  platinum,  the  balance  being 
chiefly  platinoid  metals  and  iron. 

An  analysis  by  Mr.  J.  C.  H.  Mingaye,  F.C.S.,  Analyst  and  Assayer  to  the  Mines 

Department,  gave  as  follows  : — 

Platinum 75*90  per  cetit. 

Iridiam 1*30  ,, 

Rhodium  .w 1*30  „ 

Palladium traces. 

Osmiridium 9*30  ,, 

Iron    1015  „ 

Copper '41  „ 

Gold nil. 

Lead traces. 

Siliceous  matter , 1*22  „ 

99-48 
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Value  of  Wash-dirt. 


Loadi 
washed. 

Yield. 

Ratio  of 

platinum  to 

gold  in  round 

numberi. 

Value  per  load. 

No.  of  Clium. 

Platinum. 

Gold. 

oz.     dwt.     K^' 

1 

ot.   dwt.    gr. 

£    t.     d. 

4i  South    

4A       „       

65           17    3      0 
16            5    9    12 

34  8    5     12 
14       j      3    9      0 
13     '16    0      0 
24      ,     10    3      0 

35  11     0      0 
30       ,     12  11      0 
16      1      6  11     12 

2            12      6 
2            0  16      6 
2            0  15    16 
2       '       1   12      Q 

5      6      0 

1  11    22 

2  4      0 

0  12     12 

1  10      7 

2  0      9 
4      8      0 

3  13    12 
2      4      6 
0      6      6 
0      5      2 
0      5      0 
0.     9    21 
0    13    12 
0      7      9 
0    11     12 

3    to    1 

3  „     1 

4  „     1 
6    .,     1 
4    „     1 
6    „     1 

3    „     1 
3    .,     1 

3  „     1 

4  ..     1 
3    „     1 
3    „     1 

3  „     1 
6    „     1 

4  „     1 

5  .,     1 

0     12    2 
0    15    Si 
0    10    8 

10        „       

12         „       

3 

0      9    0 
0    19    4 

10        ..       

6        

12        , 

2        „       

0  16    0 

1  0    0 
0    19    4 
10    3 

I4i       „       

9        „        

3A      , 

1      4    6 
0    19    3 
0    18    9 

*      **       .•••••..••« 

12i      , 

1     17  104 
1      2    14 
0    15    4 
16    3 

!l            >• 

14A       „       

6 
4 
4 

3    8     12 

1  8      3 

2  13      6 

a        »t        

13  „        

14  „ 

Mr.  C.  J.  Metcalfe  has  kindly  furnished  me  with  the  above  returns  obtained  on 
treating  parcels  of  dirt  from  various  claims  upon  the  lead. 

It  will  be  seen  that  the  quantity  of  platinum  per  load  varies  from  5  to  12  dwts., 
and  the  quantity  of  gold  from  1  to  3  dwts. ;  while  the  total  value  of  the  precious 
metals  per  load  varies  from  Os.  to  378. 

Amongst  the  returns  will  be  noticed  several  trial  lots  of  two  loads  each  from 
large  dumps  of  dirt  which  have  yet  to  be  treated.  These  lots  were  in  most 
instances,  probably,  picked  samples,  and  have  given  a  yield  in  excess  of  that  which 
will  be  obtained  from  the  dumps  as  a  whole. 

A  somewhat  curious  specimen,  which  was  given  to  me  by  a  miner  upon  the  field 
and  is  now  in  the  Geological  Survey  Museum,  (No.  6665)*  deserves  some 
notice  here.  It  consists  of  a  water-worn  grain  of  platinum  imbedded  in  a 
moderately  hard,  compact,  whit-e,  amorphous  substance.  A  qualitative  analysis 
showed  the  matrix  to  consist  essentially  of  a  mixture  of  magnesium  and  calcium 
carbonates  with  a  little  insoluble  aluminous  material.  The  specimen  was  described 
to  me  as  occurring  in  situ  as  a  portion  of  a  narrow  lode  in  the  bed-rock  ;  but  the 
waterwom  character  of  the  platinum  grain  would  seem  to  preclude  such  an  origin. 
In  a  shaft  upon  the  field  which  had  penetrated  decomposing  diorite  to  a  depth  of 
forty  feet,  I  saw  veins  composed  of  a  white  material  identical  with  the  matrix  of 
the  specimen.  It  would  seem  to  me  that  the  metallic  grain  originally  fell  into  a 
crack  in  the  surface  of  the  diorite  and  that  the  magnesian  limestone  was  afterwards 
deposited  around  it. 

•  Registered  number  in  Geological  Survey  Collection. 
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Only  three  well-authenticated  instances  of  platinum  occurring  in  situ  would 
seem  to  be  on  record ;  at  Sudbury,  in  Canada,  it  occurs  chemically  combined  with 
arsenic*;  at  Broken  Hill,  as  I  have  previously  mentioned,  distributed  through 
ironstone  and  decomposed  gneiss ;  and  in  Brazil  in  veins  (?)  associated  with  gold.t 
In  Eussia,  where  alluvial  platinum  deposits  of  enormous  extent  are  to  bo  found, 
the  source  of  the  metal  has  never  been  found  and  is  still  a  matter  for  conjecture  ; 
8o  a  considerable  amount  of  scientific  interest  is  attached  to  the  genesis  of 
platinum  in  all  newly-discovered  deposits. 

In  the  vicinity  of  Fifield  and  Platina  at  an  elevation  of  at  least  a  hundred  feet 
above  the  lead  which  is  now  being  exploited  outliers  from  a  series  of  horizontally 
bedded  conglomerates,  or  cemented  drifts  and  shales,  occur.  The  conglomerates 
are  composed  of  rounded  or  subangular  quartz-pebbles  tightly  cemented  together 
by  an  infiltration  of  ferric  oxide.  The  shales  are  highly  ferruginous  and  much 
indurated. 

In  the  absence  of  fossils  I  am  unable  to  speak  definitely  as  to  the  geological  nge 
of  these  beds  ;  however,  having  regard  to  their  general  character  and  the  amount 
of  denudation  that  has  taken  place  since  their  deposition,  I  am  inclined  to  think 
that  they  are  of  Tertiary  age.  or  even  older. 

Upon  the  top  of  Jack's  Look-out,  a  low  hill  which  is  distant  about  two  miles 
from  Fifield  in  a  south-easterly  direction,  a  good  section  of  the  beds  is  to  be 
seen.  Here  they  have  been  found  to  contain  water-worn  grains  of  gold  and 
platinum,  and  some  prospecting  work  has  been  carried  out  upon  them.  As  is 
generally  the  case  with  widely  distributed  auriferous  drifts  the  precious  metals 
occurred  in  patches  and  not  in  defined  *'  runs."  This  fact  and  the  great  expense 
of  treating  the  hard  cement  discouraged  the  miners,  and  all  work  has  .  now  been 
abandoned  in  this  locality. 

I  obtained  from  the  Fifield- Platina  lead  boulders  of  cement,  which  were  indis- 
tinguishable lithologically  from  portions  of  the  beds  upon  Jack's  Look-out ;  and  I 
am  of  opinion  that  the  precious  metaU  in  the  lead  were  originally  contained 
in  those  portions  of  the  conglomerate  and  shale  beds  which  have  been 
denuded  away ;  I  am  suggesting,  in  fact,  that  the  older  beds  with  their  scattered 
patches  of  platinum  and  gold  have  been  disintegrated  and  ground-sluiced  by 
nature,  and  that  the  deposits  now  being  worked  represent  the  resultant  concen- 
trates. If  we  admit  this  hypothesis  then  the  ultimate  source  of  the  metals  is 
still  an  open  question.  It  is  possible  that  the  components  of  the  Tertiary  (?) 
beds  may  have  been  derived  from  a  source  far  removed  from  Fifield. 


•  Am.  Jour.  Eng.  Sci.,  1S89,  XXXIX.,  p.  67.    (Fidf  Mineral  Industry,  1893, 1,  p.  376  ) 
t  Gool.  and  Phyo.  Qco^.  of  Br.'uU,  Prof.  Hortt    (Fide  Mineral  Industrj-  1S98,  I,  p.  876.) 


38  Becords  of  the  Oeological  Survey  of  New  South  Wales,  [tol.  T. 

It  was  Buggested  to  me  tliat  the  platinum  might  have  been  derived  from  a  reef 
or  reefs  in  the  vicinity  of  the  field.  A  consideration  of  the  general  mode  of 
occurrence  of  platinum  would  perhaps  cause  one  to  discredit  such  a  theory,  and 
the  ascertained  facts  seem  to  me  to  disprove  it  altogether.  The  dividing  line  of 
the  Began  and  the  Lachlan  Biver  watersheds  passes  through  Fifield,  and  the 
platinum  deposits  have  been  followed  up  one  side  of  the  ridge  and  down  the 
other.  So  one  or  more  of  the  supposititious  reefs  should  be  located  upon  the  highest 
ground ;  yet,  notwithstanding  all  the  sinking  and  driving  that  has  been  carried 
out,  no  reefs  had  been  found.  Moreover,  the  grains  of  metal  appear  to  be 
uniformly  waterworn. 

Dry  seasons  have  prevailed  since  the  discovery  of  the  field,  and  its  development 
has  been  much  retarded  in  consequence.  The  washing  of  dirt  has  sometimes  been 
completely  suspended  for  many  months  at  a  time  on  account  of  the  shortage  of 
water.  At  the  present  time  7,000  loads  of  washdirt  are  dumped  around  the 
various  shafts  awaiting  treatment. 

About  1,200  oz.  of  crude  platinum  have  already  been  sent  away  from  this  field, 
and,  including  the  deposits  in  the  immediate  vicinity  of  Fifield  and  outside  the 
Fifield-Platina  Lead  proper,  the  gold  won  has  totalled  about  1,800  oz. 

A  few  of  the  parties  have  already  worked  out  all  the  "  pay-dirt"  from  their 
claims,  while  others  have  a  year  or  eighteen  months'  work  in  sight. 

A  consideration  of  the  circumstances  connected  with  the  origin  of  the  platinum 
and  the  fact  that  it  has  been  found  in  small  quantities  over  a  wide  area  of  country 
has  made  me  of  opinion  that  other  platiniferous  leads  are  to  be  found  in  places 
under  the  flats  in  the  district.  Prospecting  for  such  leads,  however,  would  be  a 
very  tedious  operation,  since  the  flats  are  for  the  most  part  of  great  extent,  and 
there  is  nothing  upon  the  surface  to  indicate  the  path  of  the  gutters  below. 

Small  quantities  of  drift  yielding  a  payable  quantity  of  platinum  associated  with 
gold  and  tin  (cassiterite)  have  been  mined  about  ten  miles  north-east  of  Fifield, 
near  the  village  of  Burra  Burra. 

Though  no  very  rich  ground  has  been  found  at  Fifield,  yet  employment  has 
been  found  for  from  150  to  200  men  at  a  time  when  a  field  for  their  labour  was 
sorely  needed.  Moreover,  with  the  opening  up  of  the  field  a  new  industry  has 
been  created,  and  an  addition  made  to  the  long  and  varied  list  of  mineral  products 
exported  from  New  South  Wales. 
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VIII. — The  Occurrence  of  Copper  at  the  Dottswood  Mine, 
Queensland:  by  George  W.  Card,  A.R.S.M.,  F.G.S., 
Curator  and  Mineralogist. 

[Plate  v.] 


This  property  is  situated  south-east  from  Keelbottom  Creek,  fifty  miles  from 
Townsville.  Ha?ing  lately  had  an  opportunity  of  examining  a  few  rock  specimens 
and  cores,  the  Writer  considers  that  the  occurrence  of  copper  there  is  suflSciently 
interesting  to  justify  a  reference  to  it  in  these  Records.  The  specimens,  together 
with  particulars  of  their  position  in  the  bores,  were  obtained  from  Mr.  W.  S.  Head. 
A  plan  and  section  taken  from  the  Prospectus  of  the  Company  will  be  foupd  on 
Plate  Y.  By  reference  to  this  plate  it  will  be  seen  that  the  copper  deposit  has  been 
reached  by  shafts  and  bores  for  a  distance  of  four  hundred  feet  from  the  outcrop ; 
the  dip  being  very  low  at  first,  and  then  increasing  to  about  45°.  Overlying  the 
bed  in  which  the  rich  copper  ore  occurs  there  is,  in  every  case,  a  reddish  pseudo- 
amygdaloidal  rock  [755],  which  is  also  stated  to  constitute  the  surface  rock  of  the 
dititrict.     A  little  native  copper  is  said  to  have  been  found  in  this. 

In  every  instance  after  this  has  been  passed  through  it  is  succeeded  by  a 
compact  black  rock  containing  copper  [634,  756],  and  it  is  at  the  base  of  this  bed 
that  the  ore-body  has,  up  to  the  present,  been  invariably  met  with.  The  total 
thickness  is  said  to  be  about  five  feet,  while  the  ore-body  varies  up  to  eighteen 
inches.  The  ore  would  seem  to  consist  principally  of  native  copper  with  siliceous 
and  calcareous  gangue ;  but  oxidised  ores  are  also  said  to  occur.  Wherever  the 
ore-body  has  been  passed  through,  it  is  succeeded  by  a  grey  spotted  rock  [759],  and 
in  this  the  occurrence  of  copper  has  not  yet  been  recorded.  A  bore  has  been 
driven  fifty  feet  into  this  grey  rock.  Some  twenty  years  ago  this  property  was 
inspected  by  Messrs.  Norman  Taylor,  W.  S.  Phillips,  and  Thos.  Symons.  The 
former  gentleman  describes  (in  a  report  to  the  Company)  the  hanging-wall  as 
consisting  of  "  altered  and  very  hard  cherty  and  epidotic  rock,"  and  the  "  lode"  as 
resting  on  a  "  dyke  of  amygdaloidal  trap."  He  also  refers  to  having  observed 
"  slickensides"  in  some  specimens  of  ore.  Mr.  Symons  refers  to  another  lode 
about  half  a  mile  from  the  other  workings.  At  a  depth  of  fifteen  feet  **  the  lode 
opened  out  to  about  two  feet ;  this  lode  showed  a  good  sample  of  stone,  bearing 
oxide  and  copper,  and  runs  nearly  oast  and  west,  with  an  underlay  of  about  three 
feet  in  six."     An  examination  of  the  specimens  revealed  the  following  features : — 

[755.]  A  reddish  pseudo-amygdaloidal  rock.  A  multitude  of  lath-shaped  felspar 
microlites  aro  thickly  set  with  calcite  and  ferrite  in  a  dusty  base.     A  marked 
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fluidal  structure  is  noticeable.  The  amygdaloidal  structure  results  from  the  replace- 
ment of  the  original  rock  substance  rather  than  from  an  infilling  of  vesicular 
cavities.  This  rock  is  described  as  overlying  the  cupriferous  bed,  and  is  said  to 
sometimes  contain  copper. 

[634,  756.]  From  different  depths  in  different  bores.  One  specimen  itself 
contains  native  copper,  while  the  other  is  described  as  coming  from  just  above  the 
ore- body.  They  are  identical  in  character,  consisting  of  lath-shaped  felspar 
microlites  closely  crowded  in  a  fluidal  manner  with  chlorite,  viridite,  and  ferrite. 
The  alteration  products  (chlorite,  &q.)  appear  to  result  from  the  replacement  of 
felspars  and  interstitial  matter.  The  rock  is  traversed  by  secondary  veins,  and 
contains  secondary  quartz  in  considerable  quantity. 

[757,  758.]  These  were  detached  (by  the  Writer)  from  a  lump  of  the  ore-body 
rich  in  native  copper.  [758]  is  identical  with  [634]  and  [756],  except  that  it  is 
veined,  and  in  part  replaced  by  quartz,  calcite,  and  iron-oxide.  [757]  is  a  mass  of 
quartz  and  calcite. 

[759.]  A  grey  pseudo-amygdaloidal  rock  underlying  the  ore-body,  and  not 
known  to  be  cupriferous.  Tabular  felspars — some  porphyritic — are  closely  crowded, 
with  chlorite,  viridite,  and  ferrite. 

Thus  only  two  varieties  are  present.  [755-8,  654]  represent  a  mass  of  rock 
characterised  by  lath-shaped  microlites  of  felspar  arranged  fluidally;  this  mass 
comprises  the  ore-body.  [759]  is  characterised  by  tabular  felspar — porphyritic 
crystals  and  microlites.  ^ 

No  augite  or  olivine  has  been  recognised  in  any  of  the  rocks.  There  is  a  close 
resemblance  between  them  and  the  "  diahase-porphyrite  **  described  by  Iddings 
from  the  Lake  Superior  Copper  Mines.  It  may  be  convenient  to  refer  to  them  as 
melaphyres  in  the  field,  but  in  all  probability  on  further  study  they  will  be  found 
to  be  altered  andesifes,  the  porphyrifes  of  some  English  petrologists.  Messrs. 
Etheridge  and  Jack  refer  incidentally  •  to  cupriferous  old  lava  beds,  consisting  of 
porphyrite,  at  Keelbottom  Creek,  and  to  these  the  rocks  now  being  examined 
doubtless  belong. 

Two  important  deductions  can  be  drawn  from  these  results : — 

I.  If  the  sample  of  ore  examined  be  really  characteristic,  then  there  is  no 
true  lode  present,  and  it  is  somewhat  surprising  that  slickensides  should 
have  been  observed.  Tho  specimen  was  an  integral  portion  of  the 
porphyrite  traversed  by  veins  of,  and  to  a  certain  extent  replaced  by, 
calcite,  chlorite,  ferrite,  &c.,  and  containing  native  copper. 


1 
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2.  The  uniform  character  of  the  overljing  rock,  and  its  structure,  the  flatness 
of  the  surface,  and  the  low  angle  of  dip,  all  point  to  a  lava  flow  rather 
than  a  dyke.  It  seems  most  probable  that  the  underlying  rock  is  of  the 
same  nature. 

There  would  thus  appear  to  be  a  series  of  bedded  flows  of  porphyrite,  the 
copper  occurring  more  or  less  scattered  through  the  upper  bed,  and  concentrated 
with  a  siliceous  and  calcareous  gangue  as  an  ore-body  in  the  upper  bed  just  at  its 
contact  with  the  next. 

There  is  an  analogy  between  the  occurronce  of  copper  here  and  at  Lake 
Superior,  where  the  metal  is  found  replacing,  and  filling  up  interstices  in,  inter- 
bedded  conglomerates  and  various  basic  volcanic  rocks,  some  of  which  closely 
resemble  the  Dottswood  porphyrites.  These  have  proved  cupriferous  for  more  than 
five  thousand  feet,  but  not  continuously.  At  Walli,  a  few  miles  north  of  Wood- 
stock, in  New  South  Wales,  there  is  a  similar  occurrence. 

In  the  event  of  copper-mining  being  pursued  in  this  district,  it  would  be  very 
desirable  to  prove  the  presence  or  absence  of  copper  in  succeeding  strata  by  deep 
bores. 
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Platyceras  (Orthonychia)  altum,  Dana  ? 

Fig.  1.  A  complete  specimen,  lateral  view,  shomng  the  general  curvature  of  the 
shell,  over-hanging  apex,  concentric  lamina),  and  radiating  strise. 
Harper's  Hill. 

Fig.  2.  A  second  specimen  rather  more  curved,  in  which  the  radiating  striie  are 
less  distinct.    Harper's  Hill. 

Platyceras  (Orthonychia)  comu-capella,  Eth.JiL 

Fig.  3.    Lateral  view  of  the  shell,  minus  the  apex,  with  gradate  concentric  ridges, 
and  remains  of  faint  radiating  stride.    Harper's  Hill. 

Platyceras  (Orthonychia)  ungula,  EthfiL 

Fig.  4.     Lateral  view  of  the  short  conical  shell,  with  irregular  concentric  ridges. 
Harper's  Hill. 

Euomphalus  cera,  Eth,fil, 

Fig.  6.    Upper  or  apical  view  exhibiting  the  depressed  whorls,  and  obtuse  keel 
around  the  edge  of  the  body  whorl.    Dungog-Paterson  Eoad. 

!^ig.  6.    Side  view  of  the  same  specimen,  showing  the  discoidal  wafer-like  outline. 

Mourlonia  ?  Waterhousei,  Eth,  fil. 

Fig.  7.     Side  view,  with  the  depressed  turreted  whorls ;  the  upper  straight- walled, 
the  body  whorl  with  its  three  carin®.     West  Maitland. 

Fig.  8.     Basal  view  of  the  same  specimen,  with  the  deep  umbilicus. 
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Geological  sketch  map  of  the  Berthong  District,  Co.  Bland — showing  the  mode  of 
occurrence  of  the  Intrusive  and  Metamorphic  rocks. 

Scale — 100  chains  to  1  inch. 
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Geological  sketch  map  of  the  Ashford  Coal  Measures. 

Scale— 80  chains  to  1  inch. 
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Sections  to  accompany  the  Geological  sketch  map  of  the  Ashford  Coal  Measures. 

Scales  on  Plate. 
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PLATE  V. 


Sketch  Plan  and  section  of  the  Dottewood  Copper  Mine,  Queensland. 

Scale— 200  feet  to  1  inch. 
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[Part  2. 


CORRIGENDA. 

Vol.  V,  Part  I,  p.  35,  line  22.     For  Mr.  J,  C,  H,  Mingaye,  F.C.S.. 
read  Afr.  H.  P.  White,  F.C.S.,  AaaistatU. 


A.  H.  Foord,  when  describing  Carboniferous  fossils  from  West  Australia,  met 
with  evidence  that  produced  in  his  mind  a  contrary  opinion,  for  amongst  species 
recorded  by  him  occurs  Sj^ringothyria  exsuperans,  De  Kon.  sp.,  apparently  deter- 
mined from  fragmentary  dental  plates,  in  the  first  instance,  that  were  found  to 
piece .  together,t  and  subsequently  portions  of  the  ventral  valve  displaying 
characteristic  features. 

The  valves  of  Spin/era  exsuperans  externally  present  all  the  characters  of  Syrin- 
gothyris.  The  shell  is  subpyramidal,  transversely  elongate,  both  valves  possessing 
acute  and  extended  cardinal  alations  or  extremities.  The  ventral,  or  peduncle 
valve  is  very  long  (i.e.,  from  the  umbo  to  the  front),  with  a  shallow  wide  sinus, 
much  produced  forwards.  The  umbo  is  high,  feebly  curved,  pointed,  channelled, 
and  only  overhanging  the  cardinal  area  at  its  extreme  apex.  The  cardinal  area  is 
high,  large,  and  extends  the  whole  length  of  the  valve,  longitudinally  striate,  and 
with  a  large  triangular  fissure  or  delthyrium,  which  is  partially  closed  by  an  arched 
deltarium.  The  exterior  is  ornamented  by  a  large  number  of  usually  simple 
rounded  radiating  costal,  except  in  the  sinus,  which  appears  to  bo  destitute  of 

•  Foai.  Pal.  Nouv.  Oalles  du  Sud.  1877,  Pt.  3,  p.*249, 
t  Oeol.  M»«;..  1800,  Vll  (3),  pp.  149,  153. 
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them.  The  costse  are  separated  bj  narrow  shallow  inter-costal  spaces,  whilst 
imbricating  laminae  or  strong  lines  of  growth  probably  existed,  although  they  are 
only  now  faintly  visible  in  the  specimens  before  me. 

The  dorsal  or  brachial  Talve  is  much  less  convex  than  the  ventral,  with  a  depressed 
rounded  fold ;  its  umbo  also  depressed,  and  inconspicuous ;  the  fold  without 
costas,  but  a  median  longitudinal  groove,  the  outward  evidence  pf  the  median 
septum. 

De  Koninck*s  description  is  at  first  difficult  of  comprehension.  In  the  first 
place  he  does  not  describe  the  ventral  valve  by  name,  but  speaks  of  the  dorsal  as 
possessing  a  "  lobe  median  simple,'*  that  can  be  no  other  than  the  fold.  He  adds 
"  crochet  trds  61eve,"  "  area  trds  grand  " ;  "  un  petit  pseudodeltidium."  These 
characters  are  those  of  parts  of  the  ventral  valve,  not  the  dorsal.  Now,  although 
all  the  foregoing  points  are  correct  in  themselves  as  specific  features  of  the  shell, 
it  appears  to  me  that  the  Author  in  framing  his  description  has  commenced  with 
the  characters  of  the  ventral  and  leaped  to  those  of  the  dorsal  valve,  without 
diffentiating  between  them.  There  can  be  no  other  reading,  for  tlfe  "  lobe  median 
simple"  settles  the  matter.  I  refer  to  this,  because  it  must  be  exceedingly  puzzling 
to  the  ordinary  reader,  and  has  a  strong  bearing  on  what  I  have  to  say  later  on. 

De  Koninck  describes  the  internal  structure  of  the  ventral  valve  as  follows : — 
Two  strong  diverging  dental  plates  occupy  the  interior  of  the  ventral  valve,  of 
which  the  frame-work  is  perfectly  consolidated.  Between  these  plates,  which  do 
not  extend  for  more  than  half  the  depth  of  the  valve,  and  immediately  below  their 
junction  is  visible  the  central  adductor,  imprcssioned  in  the  form  of  a  lozenge 
(rhomboidal),  longitudinally  grooved,  and  flanked  by  two  very  deep  cardinal  im- 
pressions striated  lengthwise.  The  remainder  of  the  interior  of  the  valve  exhibits 
irregular  oblique  grooves,  probably  dependant  on  the  vascular  markings. 

All  of  the  specimens  of  this  shell  that  have  come  under  my  notice,  with 
the  exception  of  two,  are  from  the  Carboniferous  rocks  of  New  South  "Wales,  the 
exceptions  being  from  beds  of  similar  age  in  "West  Australia.  "We  may  now  pro- 
ceed to  a  consideration  of  the  specimens  figured  in  Fl.  YI. 

Pig.  1  is  the  most  complete  example  in  the  Mining  and  Geological  Museum  from 
a  N.  S.  "Wales  locality  that  has  so  far  been  collected.  It  represents  the  cardinal 
area  of  a  ventral  or  peduncle  valve,  delthyrium,  and  slightly  incurved  and  channelled 
umbo,  with  a  fairly  well  preserved  dorsal  valve  in  apposition.  In  this  example 
some  portion  of  the  testaceous  matter  is  retained  on  the  ventral  valve,  but  not 
on  the  dorsal,  except  here  and  there  as  a  thin  pellicle.  The  upper  third  of  the 
delthyrium  is  infilled  with  a  slight  shelly  plate,  on  a  level  with  the  general  surface 
of  the  area,  broken  at  its  lower  extremity,  but  this  is  not  represented  in  the 
drawing.  This  is  probably  the  remains  of  a  deltarium.  Each  edge  of  the  delthy- 
rium is  bordered  by  a  rounded  raised  rim  or  beading,  and  on  its  inner  side  the 
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delthyrial  grooves.  The  umbo  is  also  seen  to  be  channelled  by  the  sinus  quite  to  its 
apex,  and  faint  traces  of  transverse  striation  are  also  visible  on  the  area.  The 
very  close  general  resemblance  borne  by  this  specimen  to  other  species  of  Syringo- 
thy  rig  is  apparent. 

In  the  dorsal  valve  the  low  broad  fold  is  seen  to  be  devoid  of  costaj,  but 
exhibits  the  impression  of  the  septum  and  the  simple  costa)  on  the  lateral  slopes 
are  visible. 

Fig.  2  represents  a  specimen  somewhat  similar  to  Fig.  1,  but  the  whole  of  the 
testaceous  matter  is  removed  from  the  area  except  on  one  side.  This  removal 
enables  the  position  of  the  dental  plates  as  diverging  slits  to  be  seen.  Towards 
the  apical  portion  of  the  fissure  is  the  cast  of  what  Prof.  W.  King  termed  the 
"  arch,"  or  commencement  of  the  dental  plates  ;*  Dr.  Thomas  Davidson,  the 
"transverse  plate  ;"t  and  Messrs.  Hall  and  Clarke,  the  "transverse  rostral  plate.'*  J 
The  dorsal  valve  attached  to  this  specimen  exhibits  characters  [similar  to  those  of 
Fig.  1,  except  that  there  are  faint  indications  of  costsB  on  the  fold. 

« 

A  crushed  specimen  devoid  of  testaceous  matter  is  depicted  in  Fig.  3,  generally 
simUilr  to  Fig.  2,  except  that,  possibly  in  consequence  of  the  distortion  it  has 
undergone,  the  "  arched,"  or  "  transverse  plate"  is  much  wider.  Again  the  apical 
portion  of  the  ventral  sinus  is  visible  as  a  groove  on  the  cast  of  its  umbo,  the 
impression  of  the  dorsal  septum  on  the  fold,  and  the  costss  on  tlie  lateral  slopes. 
The  slits  left  by  the  decomposition  of  the  dental  plates  are  wide  and  deep.  This 
figure  corresponds  remarkably  well  with  one  of  Messrs.  Hall  and  Clarke's  of  the 
cardinal  view  of  an  internal  cast  of  SyringotJiyrU  Bandelli,  Simpson. 

Figs.  5  and  6  are  views  of  one  and  the  same  specimen,  and  as  they  exhibit 
similar  features  to  those  already  described  in  other  specimens  need  not  be  further 
referred  to. 

The  myology  of  Spirifera  exsuperans  is  only  known  from  the  imperfect  specimen. 
Fig.  4,  the  ventral  view  of  an  internal  cast.  The  muscular  impressions  occupy  a 
similar  area  circumscribed  by  the  dental  plates,  here  represented  by  slits,  as  in 
Spirifera  and  Syrinyothyris,  but  the  drawing  does  not  do  justice  to  the  structure 
as  preserved.  The  small  double  adductor  impressions  are  faintly  visible,  separated 
by  the  short  ventral  septum,  here  a  groove,  and  more  apparent  towards  its  forward 
portion.  The  cardinal  or  diductor  impressions,  one  on  either  side  of  the  adductors, 
are  more  plainly  visible  as  oval  impressions  radiately  ridged.  A  comparison  may 
be  made  with  one  of  the  excellent  figures  of  Messrs.  Hall  and  Clarke,  in  this 
instance  again  to  that  of  Syringothyrii  Bandelli,  Simpson, §  and  to  some  extent  to 
one  of  Frof.  King's  al80.|| 

•  Ann.  Mag.  Nat  Hist.,  1868,  II  (4),  p.  16,  t.  2,  f.  11. 

t  GeoL  Mag.,  1867,  IV,  pp.  312,  315,  t  14,  f.  7-9. 

:  18Ui  Ann.  Report  Stote  GeoL  N.  York  for  1898  (1894),  n,  t  SO,  f.  4. 

{  18th  Report  loe.  cit.,  t.  30,  f.  6. 

1  Ann.  Mag.  Nat.  Hist.,  ^.  oO.,  t.  8,  f.  81. 
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Tbe  foregoing  appears  to  be  all  the  information  that  can  be  gained  from  the 
New  South  "Wales  specimens  of  Spirifsra  exsuperans,  and  we  may  now  turn  our 
attention  to  two  from  the  Carboniferous  rocks  of  "West  Australia : — 


Both  these  essentially  bear  out  the  structure  of  those  from  New  South  Wales,  but 
also  have  the  advantage  of  possessing  the  whole  of  the  testaceous  matter,  so  far  as 
the  shells  are  preserved. 
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Fig.  B.  has  the  same  wide,  high,  and  transversely-striated  ventral  area,  and  open 
delthyrium  floored  by  the  transverse  plate  with  its  excavated  lower  margin  as  in 
the  previously  described  specimens  from  New  South  Wales  ;  also  the  delthyrial 
grooves  and  thickened  margins  are  plainly  visible.  The  transverse  plate  in  this 
specimen  is  particularly  well-developed.  It  is  not  to  be  mistaken  for  the  deltarium, 
which  in  perfect  examples  either  arches  over  the  delthyrium,  as  seen  in  one  of 
Prof.  King's  excellent  illustrations,*  and  illustrated  by  Hall  and  Clarke  in 
Syringothria  RandelU,  Simp8on,t  as  well  as  in  the  only  Australian  specimen  in 
which  this  structure  has  been  observed  J ;  or,  is  apparently  composed  of  two  halves, 
being  thus  figured  by  Davidson  in  Sgringofhgris  disfans^.  The  arched  deltarium 
does  not  necessarily  entirely  close  the  delthyrium,  but  leaves  a  semi-circular 
opening  within  a  short  distance  of  the  umbo  of  the  dorsal  valve,  as  illustrated  by 
Prof.  Kingll,  and  described  by  Schuchert  in  Syringothyris  alia,  Hall^.  The 
present  specimen  also  exhibits  on  one  side  the  transverse  plate,  the  line  of 
separation  between  it  and  the  contiguous  dental  plate  as  a  rather  wide  groove, 
extending  almost  to  the  excavated  lower  end. 

The  second  specimen  (Fig.  C)  from  "West  Australia  is  only  one-half  the  ventral 
area,  being  broken  off  short  at  one  of  the  dental  plates,  exposing  a  lateral  view  of 
this  structure  descending  into  the  valve,  the  line  of  separation  having  taken  place 
along  the  groove  previously  described  at  the  side  of  the  transverse  plate  in  Fig.  B. 

The  first  figure  (Fig.  A)  represents  the  interior  of  Fig.  B,  and  is  an  in- 
structive one.  The  dental  plates  are  worn  dov\rn,  although  the  bases  are  still 
visible.  A  mass  of  testaceous  matter  fills  the  umbonal  cavity,  rendering  it  very 
solid.  In  the  centre  of  this  is  a  somewhat  pyriform  depression,  occupied  by  a 
flight  prominence,  tailing  off  below  into  a  narrow  projection,  leaving  on  either 
side  an  elongated  slit.  The  surface  of  the  lateral  internal  portions  of  the  area 
outside  the  dental  plates  bear  numerous  vascular  markings. 

In  a  typical  SyringofhyriSy  from  the  lateral  margins  of  the  transverse  plate,  on 
its  inner  side,  shelly  processes  or  plates  are  given  off,  and  curling  towards  one 
another,  are  partially  united  in  the  middle  line  forming  an  imperfect  tube  termed 
the  syrinx,  and  first  observed  in  these  shells  by  Professor  N.  H.  Winchell.  By 
Messrs.  Hall  and  Clarke  this  is  regarded  as  the  receptacle  of  the  atrophied  pedicle.** 
There  are  numerous  good  illustrations  of  this  tube,  for  instance,  in  Syringothyris 
distanSy  Sby.,  by  Davidsonft ;  in  S.  fypa^  Winchell,  by  the  same  author  J  J,  and  Hall 

•  Add.  MAgr.  Nat.  Hist,  loe.  cit.,  i,  2,  f.  1. 

t  13th  Ado.  Report  State  Geol.  N.  York,  loe.  city  t  80,  f.  11. 

:  Foes.  Pal.  Nouv.-Galles  du  Sud,  Pt.  3, 1877,  t  16,  f.  1. 

S  GeoL  Mag.,  1867,  IV,  t.  14,  f.  7  aDd  0. 

I  Ann.  Mag.  Nat.  Hist,  loccU.^i,  2,  f.  1. 

•f  43rd  Add.  Kept.  N.  York  State  Mus.  for  1889  (1890).  p.  237. 

*•  45th  Add.  Report  N.  York  State  Mus.  for  1891  (1892),  p.  483 

ft  Oeol.  Mag.,  1867,  FV,  1. 14,  f.0-9. 
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and  Clarke* ;  in  S,  suleuspidata,  Hall,  again  by  Hall  and  Garkef,  and  also  in  S. 
texfa,  Hall,  by  the  samej.  It  is  possible  that  tbe  downward  projection  in  the 
pyriform  depression  of  Fig.  A,  may.  represent  this  syrinx  either  in  a  still  more 
atrophied,  or  even  undeveloped  state. 

The  result  of  my  investigation  of  the  structure  of  Spirifera  exsuperans  seems 
to  show  that  it  agrees  with  Syringothyria  in  most  of  its  characters,  departing  from 
that  type  only  in  the  more  trivial.  Even  admitting  that  the  projection  from  tbe 
pyriform  depression  on  the  underside  of  the  transverse  plate  is  not  the  remains  of 
a  syrinx,  this  will  not  wholly  invalidate  the  reference  to  Si/ringothyris,  since  Mr. 
C.  Schuchert  has  described§  at  least  one  species  {S.  JECerricki)  in  which  this  tube 
was  not  present.  In  this  case  both  Spirifera  exsuperans  and  Syringothyris 
HerricJci  will  be  more  in  accord  with  certain  species  of  American  Spirifera^  such 
as  8.  plenus,  Hall,  which  is  said  to  have  the  shell  structure  of  Syringothyris,  and- 
a  well-developed  transverse  plate  without  a  syrinx. 

The  reference  of  De  Koninck's  species  to  Syringothyri*  is  still  further  borne 
out  by  the  punctate  and  at  the  same  time  peculiarly  fibrous  structure  of  the  shell. 
The  punctae  (PI.  VI,  Fig.  7)  are  distinctly  visible  on  the  lateral  slopes  of  another 
specimen  not  otherwise  figured.  No  trace  of  the  perforations  is  to  be  seen  on  any 
of  the  ventral  areas. 

Localities: — Greenhills,  nine  miles  north-east  of  Paterson,  County  of  Durham, 
]N'.  S.  Wales  (C  Cullen)  ;  Shelly  ridge,  twenty  miles  west  of  Tamworth,  County  of 
Parry,  N.  S.  Wales  (C.  T.  Musson) ;  Nolan's  640  acres  Selection,  Parish  of  St  Aubyn, 
County  of  Durham,  N.  S.  Wales ;  Carboniferous. 

Q-ascoyne  Eiver,  W.  Australia  {R.  P.  Woodward) ;  Carboniferous.  Mr.  A.  H. 
Foord  also  records  Syringothyris  exsuperans  from  both  the  Gascoyne  and  Irwin 
Eivers  in  West  Australia]!. 


•  13th  Ann.  Report  State  OeoL  N.  York,  loc.  eit.,  t.  80,  f.  15. 

t  Ibid,  f.  3. 

:  Ibid,  t.  6. 

§  48rd  Ann.  Report  N.  York  State  Mut.,  loc,  eit,  p.  233. 

II  Geo!.  May.,  1890,  VII  (8),  pp.  149, 163. 
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X. — On  the  Occurrence  and  Classification  of  some  New  South 
Wales  Meteorites,  by  George  W^  Card,  A.R.S.M.,  F.G.S., 
Curator  and  Mineralogist. 

[Plates  VII  &  VIII.] 


Thebe  are  in  the  Mining  and  Geological  Museum,  Sydney,  the  Cowra,  Bingera, 
and  a  very  small  portion  of  the  Moonbi  meteorites,  together  with  a  fragment  from 
Temora.  Of  these,  the  Bingera  iron  was  described  by  Prof.  A.  Liversidge,  F.R.S., 
in  a  paper  read  before  the  Royal  Society  of  New  South  Wales  in  December,  1880, 
and  subsequently  reprinted*  ;  while  in  1893  Mr.  J.  C.  H.  Mingaye,  F.C.S., 
communicated  a  note  on  the  Moonbi  iron  to  the  same  Society.f 

Until  the  appearance  of  the  latest  "  Catalogue  of  the  Collection  of  Meteorites  in 
the  British  Museum,  London,"  in  1894,  the  occurrence  of  the  Cowra  meteorite  does 
appear  to  have  been  recorded.  It  will  not  be  possible  to  refer  to  this  catalogue 
again  in  this  note,  as  no  copy  of  it  appears  to  be  available  in  any  Sydney  library. 
As  far  as  I  am  aware  the  only  reference  to  the  Temora  appears  in  the  catalogue  of 
the  collection  of  meteorites  in  the  Natural  History  Museum  of  Vienna,  that  has  just 
been  published. J  Slices  of  these  four  meteorites  were  recently  acquired  for  the 
Vienna  collection  by  an  exchange  with  the  Mining  Museum,  Sydney.  They  have 
been  examined  by  the  distinguished  specialist  in  charge  of  the  unrivalled  collec- 
tion there  (Dr.  A.  Brezina),  who  is  of  opinion  that  Bingera,  Cowra,  and  Temora 
have  very  considerably  enriched  our  knowledge  of  meteorites  ;  they  are  not  only 
of  very  scarce  types,  but  one,  at  least — ^Bingera — is  almost  unique. 

Before  proceeding  to  refer  more  particularly  to  these  meteorites,  it  will  be 
advisable  to  give  an  outline  of  the  classification  adopted  by  Dr.  Brezina.  All 
meteorites  fall  into  two  classes,  a<:cording  to  the  relative  proportions  of  the  stony 
and  metallic  (principally  iron)  constituents.  Those  in  which  iron  predominates 
are  subdivided  into  four  groups,  of  which  the  three  last — the  Octahedrites,  the 
Hexahedrites,  and  the  Ataxites,  are  entirely  metallic.  As  the  irons  to  which  this 
paper  specially  refers  are  all  classified  with  the  Octahedrites  and  Hexahedrites, 
the  other  divisions  will  not  be  considered  further.  The  members  of  the  Octahedrite 

» 

*  Thit  IfiMtmlfl  of  New  South  Wales,  p.  218.    (Sra,  London,  1888X 

t  Jonrn.  B.  Soc  N.S.  Wftles  for  1893  [1804],  XVII,  pp.  82-88. 

X  Annalen  des  k.k.  natorhistorischen  Hofmiueoms,  1896,  X,  Heft  3  n.  4. 
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division,  when  etched  on  a  polished  surface,  show  the  Widmanstatten  Figures*,  in 
which  the  constituent  lamellse  follow  the  faces  of  the  octahedron.  Those  of  the 
Hexahedral  division,  when  similarly  etched,  reveal  a  cubic  structure  and  cleavage. 

In  the  present  edition  of  the  Vienna  Catalogue  the  classification  of  the  Octa- 
hedrites  is  made  to  depend,  as  heretofore,  almost  entirely  upon  the  width  of  the 
lamellsB ;  but  it  is  Dr.  Brezina's  intention,  in  collaboration  with  Prof.  Cohen,  to 
adopt  a  more  comprehensive  scheme  eventually.  The  present  arrangement  is 
regarded  as  conventional  only,  and  the  upper  and  lower  limits  of  the  different 
groups  are  not  sharply  defined.    The  abbreviated  classification  is  aa  follows  : — 

I.  ST0N7  METEOBITES. 

A.  Achrondrites.    Groups  l-ll. 

B.  Chondrites.  „    12-37. 

C.  Siderolites.  „    88^9. 

IL  IRON  METEOBITES. 

D.  Lithosiderites.    Groups  40-42. 

E.  Octahedrites. 

43  (Off)  ;  finest  lines,  lamell©  up  to  01  mm.  wide.    Cowra. 

44  (Of  v)  ;  fine  lines,  Victoria  group. 

45  (Of)  ;  fine  lines,  lamellsB  015-0'4  mm.  wide.    Moonbi. 

46  (Om)  ;  medium  lines,  lamellae  0'5-l*0  mm.  wide. 

47  (Og)  ;  thick  lines,  lamellae  l*6-2  0  mm.  wide. 

48  (Ogg)  ;  thickest  lines.     Some  of  the  lamellae  above  2*5  mm.   wide. 

Temora. 

49  (On)  ;  Netschaevo  group. 

50  (Obz) ;  breccia-like,  Zacatecas  group. 

51  (Obc)  ;  „  Copiapo  group. 

52  (Oh)  ;  Hammond  group. 

F.  Hexahedrites. 

53  (H) ;  normal. 

54  (Hb) ;  breccia-like. 

55  (Hca)  ;  Capeisen  group. 

56  (Hch)  ;  Chesterville  group.    Bingera. 

O.  Ataxites;  more  or  less  structureless ;  groups  57-61. 


•  The  three  iron-Dickel  alloys,  upon  the  different  reslstancci  of  which  to  the  action  of  acids,  and  to  their  mataal 
arrangement  in  the  mass,  the  etched  fibres  depend,  are  kaniacite  or  balkeneisen,  taentte  or  bandeisen,  and  plessitpe 
or  lUUeisen.  Kamacite  forms  **  beams"  which  are  bounded  by  a  narrow  envelope  of  bright  taenite,  the  two  together 
constituting  *'  lamellsB*'  which  lie  In  a  §eld  of  dull-grey  plesaite,  and  upon  the  orientation  of  which  the  dirision  into 
octahedral  and  hexahedral  groups  depends.  While  the  relative  proportions  of  iron  and  nickel  in  kamacite  may  be 
approximately  taken  as  about  15:1,  in  taenite  it  falls  to  3:1 ;  plesaite  resembles  kamacite  iu  ultimate  composition. 
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Coicra. — An  iron  weighing  12J  ft.,  and  with  a  specific  gravity  of  7*802 — a  little 
higher  than  that  of  metallic  iron.  No  analysis  has  been  made  as  yet.  This 
meteorite  is  exhibited  in  the  Mining  and  Qeological  Museum  almost  intact. 
Portions  sufficiently  large  to  illustrate  its  structure  are  contained  in  the  London 
and  Vienna  Collections,  and  will  shortly  be  also  available  in  America;  thereby 
affording  opportunities  for  the  study  of  this  rare  type  of  meteoric  iron.  The 
credit  of  discovery  is  due  to  a  Mr.  O'Shaughnessy,  who  found  the  meteorite 
firmly  embedded  it  the  slate  rock  with  only  one  point  projecting  above  the 
ground  at  the  summit  of  Battery  Mountain,  at  the  junction  of  the  Burrowa  and 
Lachlan  Rivers,  a  few  miles  cast  of  the  town  of  Cowra.  It  subsequently  passed 
into  the  hands  of  the  District  Road  Superintendent,  Mr.  A.  J.  C.  Single,  from 
whom  it  was  acquired — probably  about  September,  ISSS—f  or  the  Mining  Museum 
by  Prof.  T.  W.  E.  David,  B.A.,  then  an  officen  of  the  Geological  Survey  Branch  of 
the  Department  of  Mines.  A  front-view  photograph,  taken  from  an  accurately- 
made  cast  by  Mr.  F.  C.  "Wills,  is  reproduced  in  Plate  VII,  while  the  appearance 
presented  by  an  etched  polished  surface  is  illustrated  by  photographs — natural  size, 
and  enlarged — ^in  Plate  VII,  Figs.  1,2. 

The  Cowra  is  classified  by  Dr.  Brezina  as  a  sub-group  of  group  43 — that  with 
finest  lines — of  the  Octahedrites.*  It  is  referred  to  as  being  of  very  peculiar 
Btructure.t  The  ground  mass  consists  of  thick  grey  plessite,  in  which  lie  somewhat 
porous  crystals  of  schreibersite  X  of  considerable  size,  surrounded  by  an  envelope 
of  taenite  0*5  mm.  wide.  Together  with  these  larger  crystals  of  schreibersite  there 
are  countless  small  skeletons  with  kernels  of  kamacite  or  schreibersite  apparently 
arranged  octahedrally.  For  a  distance  of  about  a  millimetre  all  round  the  larger 
schreibersite  crystals  the  plessite  ground  mass  is  free  from  the  little  skeletons, 
then  tiny  specks  of  taenite  appear,  the  little  skeletons  coming  in  gradually.  Round 
the  smaller  crystals  of  schreibersite  the  ground  mass  is  similarly  clear  for  a  distance 
of  from  one  to  three  millimetres ;  then  appears  a  ring  of  taenite  specks,  after 
that  more  clear  ground-mass,  and  finally  the  thick  meshwork  of  skeletons. 

An  iron  of  somewhat  similar  structure  is  that  known  as  the  Butler,  found  in 
Missouri,  U.S.A.,  in  1874. 

Moonhi, — Of  this  meteorite  the  Mining  Museum  possesses  only  a  few  shavings, 
it  having  been  acquired  for  the  Technological  Museum,  Sydney.  An  account  of 
itd  discovery  and  composition  will  be  found  in  Mingaye*s  paper. §  II  is  an  Octa- 
hedrite  with  lamellae  varying  in  breadth  from  '4  to  '5  mm.,  thus  approximating  to 
group  46 — that  with  medium  lines ;  but  the  strong  development  of  the  plessite 
field  leads  to  its  being  at  present  classed  with  many  others  in  group  45 — that  with 
fine  lines.  II     Grains  of  cohenite  ^  and  kamacite  are  occasionally  noticeable. 

•  Op.  eU.,  pp.  235,  267,  806. 

t  /6«.,  p.  2IJ7. 

I  Schreibersite  is  a  phosphide  of  iron  and  nickel. 

I  Op.  eit,  pp.  82,  83. 

I  Op.  eit.,  pp.  235,  268,  272,  807. 

\  Uoheuite  is  a  carbide  of  iron,  nickel,  and  cobalt. 
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Temora. — ^The  MimDg«Mii8eiiin  possesses  a  small  fragment  of  this  iroD,  presented 
by  Mr.  W.  A.  Dixon,  F.C.S.  It  was  brought  to  that  gentleman  by  a  prospector 
during  the  time  of  the  rush  to  the  Temora  diggings  (about  the  year  1880).  It 
appeared  to  have  been  broken  ofE  a  larger  mass,  and  was  said  to  have  been  found 
between  Cootamundra  and  Temora,  possibly  in  the  vicinifcy  of  Narraburra  Creek. 
A  complete  analysis  has  not  been  made  ;  but  an  old  label  describes  it  as  containing 
95*79  per  cent,  of  metallic  iron,  and  4*11  per  cent,  of  nickel  and  cobalt.  In  addition 
to  the  piece  in  the  Vienna  Museum,  there  is  a  fragment  in  the  private  collection 
of  Professor  A.  Ward,  of  Rochester,  U.S.A.  This  is  an  octahedrite  of  very 
rare  type,  only  one  other — that  found  at  Seelasgen,  Prussia,  in  1847 — being 
previously  known.  The  Widmanstatten  Figures  are  from  2  to  20  mm.  wide,  it 
thus  coming  under  group  48 — ^that  with  thickest  lines,  of  the  octahedrites.*  Irre- 
gular beams  of  kamacite  are  separated  by  streaks  of  taenite.  The  kamacite  is 
hatched  and  very  rich  in  rhabdite.f  Photographs,  natural  size  and  enlarged,  are 
reproduced  as  PJ.  VIII,  Figs.  5  and  6. 

Bingera. — This  remarkable  pear-shaped  iron  meteorite  has  already  been  described 
by  Prof.  A.  Liversidge,  F.R.S.,  as  referred  to  above.  It  is  now  in  the  Mining 
Museum,  reduced  to  one-third  of  its  original  size.  The  Vienna  Collection  includes 
a  representative  slice.  Dr.  Brezina  compares  it  in  shape  to  the  Charlotte  iron  that 
fell  at  Nashville,  Tennessee,  U.S.A.,  in  1835.:|!  In  structure  it  is  almost  unique, 
an  iron  found  at  San  Francisco  del  Mezquital,  Mexico,  in  1867,  alone  resembling 
it.  Unlike  the  Cowra,  Moonbi,  and  Temora  irons,  it  belongs  to  the  Hexahedrites, 
coming  under  group  66 — the  Chesterville,  characterised  by  plates  of  schreibersite 
or  rhabdite,  regularly  orientated,  and  uniformly  distributed  through  the  mass.  It 
is  described  in  the  Vienna  Catalogue  §  as  showing  on  an  etched  face  a  fine-grained 
zone  of  alteration  from  1*8  to  2*5  mm.  broad,  extending  along  the  whole  periphery. 
Internally  it  possesses  a  somewhat  finely  granular  structure,  giving  rise,  through 
the  difEerent  orientation  of  the  grains,  to  a  bright  glimmering  reflection  (brighter 
than  in  the  case  of  the  allied  Mexican  iron).  Numerous  orientated  fine  lamell®, 
up  to  10  mm.  in  length,  are  bounded  by  granules,  partly  isolated,  and  partly 
arranged  conformably  to  rows  of  schreibersite  lamellse. 

From  the  appearance  of  the  skin  of  melted  material  with  which  it  is  coated,  Dr. 
Brezina  considers  that  the  Bingera  was  found  soon  after  its  fall. 

For  the  photographs  reproduced  in  Plates  VII  and  VII,  I  am  indebted  to 
Mr.  F.  C.  Wills. 

♦  Op.  eit.,  pp.  236,  288,  802. 

t  Rhabdite  is  a  phosphide  of  iron  and  nickel|  and  occurs  as  minute  tetragonal  pritms  arranged  parallel  to  tha 
edges  of  the  cube. 

X  Op,  cit.f  p.  294. 

I  Loe.  cit.f  p.  294. 
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XI. — Notes  on  the  General  and  Economic  Geology  of  the  Coast 
between  Port  Macquarie  and  Cape  Hawke:  by  J.  E.  Carne, 
F.G.S.,  Geological  Surveyor. 


The  distance  between  Port  Macquarie  and  Cape  Hawke  is  about  sixty  miles,  but 

following  tbe  contour  of  the  shore-line  it  is,  approximately,  not  far  short  of  100 

miles.     Port  Macquarie  lies  about  150  miles  south  of  the  Esk  and  Jerusalem 

Creeks  auriferous  coast  areas,  which  at  the  present  time  are  attracting  considerable 

attention. 

JPhyiical  Geography, 

The  coast-line  from  Port  Macquarie  to  Cape  Hawke  is  destitute  of  any  con- 
tinuous cliff-sections,  the  few  headlands  which  occur — such  as  Grant's  Head, 
Camden  Haven,  Diamond  and  Crowdy  Heads,  Wallaby  and  Halliday  Points,  and 
Cape  Hawke — are  widely  separated  by  long  stretches  of  sandy  beach  fringing  low- 
land areas. 

The  principal  elevations  adjacent  to  the  coast  are  the  conspicuous  isolated 
mountains  known  as  the  North,  South,  and  Middle  Brothers,  near  Camden  Haven 
and  Stewart  Bivers ;  and  further  west  the  Kerewong  or  Broken  Bago  Eange, 
trending  north-easterly  towards  Port  Macquarie.  Between  the  Manning  and 
"Wolumba  Eivers,  Talawahl  and  other  peaks  towards  Tinonee  and  Coolongolook 
are  conspicuous  elevations  above  the  general  level. 

The  principal  drainage  channels  entering  the  sea  between  the  extreme  points  of 
investigation  are  the  Hastings  and  Wilson  Eivers,  entering  at  Port  Macquarie  ; 
the  Camden  Haven  and  Stewart  Eivers  at  Camden  Haven ;  the  Manning  Eiver, 
with  its  divided  outlet,  at  Harrington  and  Farquhar  Inlets  ;  and  the  WoUumba 
Eiver,  entering  at  Cape  Hawke. 

The  above  rivers,  with  their  principal  tributaries,  drain  a  large  tract  of  country 
lying  between  the  Macleay  watershed  on  the  north,  Cape  Hawke  on  the  south,  and 
the  high  lands  of  New  England  on  the  west.  Included  in  this  area  are  portions  of 
the  Orara,  Gyra,  and  almost  all  the  Gloucester  Gold-field,  as  well  as  the  Gundle 
Tin-field  on  the  Wilson  Eiver. 

Between  Tacking  Point  and  Diamond  Head  are  five  lakes  close  to  the  sea-line, 
four  of  which  are  of  considerable  size.  Lake  Innes  or  Burrawan,  Lake  Swamp, 
and  Cathie  Lake  lie  nearest  to  the  coast,  from  which  they  are  separated  only  by 
swampy,  sandy  areas.  These  lakes  lie  opposite  the  long  beach  between  Tacking 
Point  and  Grant's  Head.  Queen's  Lake  and  Watson-Taylor  Lake  are  tidal  waters 
connected  with  Camden  Haven  Eiver ;  they  lie  north  and  south  of  the  North 
Brother,  at  a  distance  of  about  three  miles  apart,  and  one  and  a  half  from 
the  coast. 
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General  Geology, 
The  geological  formations  represented  in  the  coast  section  consist  of  Carbon- 
iferous marine  beds  at  Cape  Hawke,  Haliidaj,  and  Wallaby  Points  ;  fresh-water 
Mesozoic  bods  at  Camden  Haven,  Grant's  and  Crowdy  Heads  ;  and  Tertiary  and 
recent  deposits  in  the  low-lying  intervening  areas. 

Igneous  rocks  are  represented  by  serpentine  and  dolerite  at  Port  Macquarie, 
and  felsite,  rhyolit^,  and  diorite  at  Diamond  Head. 

Between  .Port  Macquarie  and  Tacking  Point,  patches  of  altered  sedimentary  rock 
occur  in  contact  with  serpentine  and  dolerite.  The  Signal  Station  at  the  forpier, 
for  instance,  stands  on  a  peninsula  of  such  a  rock  where  the  junction  with  the 
serpentine  is  well  marked.  The  sedimentary  rock,  owing  to  intense  silification 
induced  by  igneous  intrusion,  has  in  places  assumed  cherty,  chalcedonic,  and 
jasperoid  characters. 

At  Nobbies,  the  South  Head  of  Port  Macquarie,  across  a  narrow  neck  connecting 
the  headland  with  the  mainland,  several  shafts  have  been  sunk  in  the  altered 
rock  where  it  is  much  decomposed.  In  one  of  them  a  mass  of  loose,  rubbly  quartz 
has  been  opened  up,  evidently  under  the  impression  that  it  was  a  vein ;  but  a  glance 
at  the  large  solid  masses  of  similar  material  lying  at  sea-level  on  the  west  side 
of  the  neck,  is  sufficiently  convincing  of  its  secondary  character.  In  some 
instances  the  infiltration  of  the  colloidal  silica  has  converted  the  original  rock 
into  a  homogeneous  chalcedonic  or  jasperoid  mass,  in  others  it  has  reticulated  it 
with  thin  seams  and  threads.  A  specially  interesting  example  of  complete  silicic 
metamorphism  is  represented  in  some  isolated  rocks  exposed  on  Tacking  Point 
beach,  at  the  site  of  the  Wodonga  wreck,  the  bedding  planes  of  which  are  distinctly 
preserved,  striking  N.  52°  E.,  and  dipping  N.  3S*^  AV.  at  44°.  Fragments  of  the 
silicified  rocks  and  of  true  quartz  occur  loose  or  mingled  with  the  deep  red  soil  of 
the  surface  just  above  the  beaches  between  Nobby 's  and  Tacking  Point,  to  which 
further  attention  will  be  given  when  the  occurrences  of  gold  are  being  considered. 

Owing  to  contact  metamorphism  and  absence  of  any  palaeontological  evidence, 
the  correct  geological  horizon  of  the  above-described  sedimentary  rocks  cannot  be 
authoritatively  determined  at  the  present  time,  but  from  correlative  evidence 
there  is  little  doubt  that  they  will  eventually  prove  to  belong  to  the  Carboniferous 
Period. 

Carboniferous  Marine  Beds. — Rocks  of  this  age  form  the  headlands  at  Cape 
Hawke,  Halliday,  and  Wallaby  Points,  and  a  smaller  unnamed  headland  just 
north  of  the  latter,  where  these  rocks  are  first  seen  in  the  coast  section  when 
followed  southerly  from  Port  Macquarie. 
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The  strata  consist  of  alternating  beds  of  indurated  sandstones  and  mudstones, 
with  intercalated  beds  of  coarser  grits  and  conglomerates. 

The  prevailing  strike  at  Cape  Hawke — where  the  largest  outcrop  occurs — is 
about  1  degree  from  east  and  west.  The  dip  is  southerly,  but  variable  in  amount, 
ranging  from  30°  to  52^  At  the  low  headland  above  mentioned  the  strike  is 
apparently  nearer  north-west,  but  here  the  strata  have  been  subjected  to  anticlinal 
and  synclinal  folding. 

Wallaby  Point  consists  chiefly  of  massive  beds  of  indurated  sandstones,  grits, 
and  conglomerates.  A  special  feature  of  this  outcrop  is  the  curious  concretionary 
weathering  of  some  of  the  sandstones.  Hard  cores  of  greenish-gray  colour  are 
seen  embedded  in  weathered  yellowish-brown  shaly  layers  from  {^  of  an  inch  in 
thickness.  The  cores  vary  in  size  from  small  pellets  to  massive  blocks,  according 
to  the  thickness  of  the  individual' beds.  The  concretionary  or  rounded  structure 
assumed  in  weathering  probably  arises  from  a  series  of  parallel  cross-joints  or 
shrinkage  cracks  at  right  angles  to  the  bedding  planes,  which  divide  the  rock  into 
blocks,  and  allow  free  access  of  the  weathering  agencies  to  the  whole  superfices, 
-which  would  naturally  tend  to  the  rounding  of  the  angles  in  the  manner  displayed 
by  i}\e  beds  in  question. 

From  the  strata  exposed  in  the  coast  section,  near  the  signal-station  at  Forster, 
Cape  Hawke,  a  number  of  fossils  were  collected,  which  have  since  been  examined 
by  Mr.  "W.  S.  Dun,  Assistant  Palaeontologist,  who  has  supplied  the  foUowinpj 
notes : — 

"  The  fossils  collected  by  Mr.  Geological-Surveyor  Came,  from  near  the  Flag- 
staff^ Parish  of  Forster,  County  Gloucester,  indicate  rocks  of  true  Carboniferous 
age.     They  are  mostly  imperfectly  preserved  as  casts  and  impressions. 

Chonetes,  sp.     (Very  closely  allied  to  C.  hardrensis^  Phillips,  of  the  English 

Carboniferous.) 
Froductus  semireticulaiusy  Martin. 
Spirifera.  (A  few  specimens  which  indicate  a  species  of  the  type  of  8,  grandi- 

costafa,  McCoy.) 
Ooiselefina  australis,  Eth.  fil. 
JFenesfella. 
Orthoeeras.     (Bemains  of  an  internal  cast  of  a  very  large  species,  showing 

remains  of  two  septa ;  about  7  inches  wide,  as  preserved.) 
Corals.   (Very  abundant ;  occurring  as  internal  casts,  evidently  of  a  branching 

dendroid  form.) 
BelleropJion, 
JEntolium  ? 
Knorria, 
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From  the  neighbourhood  of  Cape  Uawke  Mr.  Etheridge  has  already  recorded 
Oj/rtina  carhonaria  var.  australasica,  Eth.  fil.,  Froductus  cora^  D*Orb.,  and 
Zteptodomus.*'^ 

The  identification  by  Mr.  Dun,  of  the  fossils  Produetus  semireticulatus,  and 
Gosseleiina  australis  in  abundance  in  the  Cape  Hawke  Carboniferous  rocks  is  of 
special  importance,  because  such  forms  are  typically  characteristic  of  the  beds 
beneath  the  Productive  Coal-Measures  (Permo-Carboniferous)  of  New  South 
Wales.  Thin  coal  seams,  however,  do  occur  in  the  Carboniferous  beds,  but  so  far 
as  the  present  state  of  our  knowledge  goes,  of  inferior,  unworkable  quality  only. 

Mesozoic — Clarence  Measures — ^The  cliffs  forming  the  headlands  north  and 
south  of  Camden  Haven  fvnd  at  Crowdy  Head  belong  to  this  period.  At  the  first- 
mentioned  the  strata  consists  of  massive  conglomerates  and  sandstones,  with  fine 
shaley  sandstones  and  clay  shales,  and  are  specially  distinguished  by  general 
horizontality  and  by  the  highly  ferruginous  character  of  the  conglomerates  and 
sandstones.  The  latter  feature  has  given  rise  to  an  erroneous  belief  that  beds  of 
iron  ore  and  ochre  of  economic  importance  occur  hero. 

Crowdy  Head,  situated  about  eight  miles  north  of  the  main  outlet  of  the  Manning 
Eiver  consists  of  more  or  less  horizontally  bedded  massive  gray  sandstones,  in 
which  reed-like  stems  (probably  Equisetum)  are  occasionally  exposed  daring 
quarrying  operations  now  being  carried  on  in  connection  with  the  construction  of 
retaining-walls  at  the  entrance  of  the  Manning  Eiver  at  Harrington. 

The  dip  of  the  Mesozoic  strata  is  to  .the  south-west ;  at  Grant's  Head  it  amounts 
to  about  7°  only  from  the  horizontal. 

The  conglomerates  consist  essentially  of  chalcedonic  quartz  and  jasperoid  pebbles 
in  a  cementing  paste  of  sand  and  oxide  of  iron,  the  latter  rendering  some  portions 
extremely  compact  and  hard. 

At  the  southern  end  of  the  south  head  of  Camden  Haven  where  the  cliffs  give 
place  to  the  beach  which  stretches  to  Diamond  Head,  the  section  consists  of 
massive  beds  of  the  conglomerate  overlying  a  thick  bed  of  very  ferruginous  clay 
shale,  which  in  turn  overlies  a  grey  sandy  shale  containing  plant  remains,  and  a 
few  thin  streaks  of  coal  about  half  an  inch  thick. 

In  a  collection  of  plant  remains  from  the  latter,  Mr.  Dun  determined  the 
following  wellrknown  forms  : — 

"  (a)  Thinnfeldia  odontopieroides,  Morris. 

(5)  Alethopteris  lindleayana,  Eoyle. 

(<?)  JEguisetum, 


•  Becords  GeoL  Suney  N.S.  Wales,  1892,  III,  p.  60. 
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{d)  Off  cad,.  (Frond  imperfectly  preserved,  the  bases  of  the  pinnules  being  in- 
distinct. Probably  a  Ftilophyllum,  P.  oligoneumm^  Ten.  Woods,  occurs 
in  the  Ipswich  Coal-Measures  of  Queensland.) 

(e)  Oleichenites  ?  There  is  also  present  a  fern  with  small  lobate  pinnules, 
somewhat  similar  to  Didymosorua  {Oleicheniies)  gUichenoides^  Oldham, 
from  the  Bajmahal  Coal-Measures,  (Lower  Mesozoic),  of  India,  but 
differing  from  it  in  the  distance  apart  of  the  pinnsB  and  th^  less 
bead-shaped  and  more  elongate  form  but  it  is  yery  indistinctly  pre- 
served. This  species  (Indian)  has  been  also  described  from  the  Desert 
Sandstone  of  Croydon,  Queensland. 

{f)  Oardiocarpum. 

(y )  Phylhtheca  sp.  This  form  is  unlike  any  that  has  hitherto  been  described 
from  Australian  Mesozoic  rocks.  It  is  characterised  by  the  very  elongate 
fine  leaf  bracts,  and  the  narrow  stem.  It  is  of  the  type  of  Fhyllotheca 
deliquescene,  Schmalhausen,  from  the  Jurassic  of  Western  Eussia,  and 
P.  sibirica,  Heer,  from  rocks  of  similar  age  in  Siberia.'' 

The  fossils  identified  establish  the  Mesozoic  age  of  the  rocks  on  the  coast  at 
Camden  Haven,  and,  therefore,  point  to  the  possibility  of  strata  of  the  Productive 
CToid-Measures  (Permo-Carboniferous)  underlying  them.  This  question  will,  how- 
eTer,  be  further  considered  under  the  head  of  coal. 

Igneous  Bocks, — I  am  indebted  to  Mr.  G.  W.  Card,  A.E.S.M.,  Curator  of  the 
Mining  Museum,  for  the  following  petrographical  notes  on  igneous  rocks  from  the 
localities  mentioned : — 

[819]  53-mile  peg — Port  Macquarie  to  Taree  Eoad.  Ophitic  dolerite  (olivine 
absent.) 

[820]  First  point  south  of  Nobby's,  near  Port  Macquarie.  Similar  to  819,  but 
coarser  in  grain. 

[821]  Tacking  Point,  (by  some  regarded  as  granite,  J.E.C.)  Similar  to  820, 
but  less  ophitic  in  structure  and  much  altered.  Would  appear  to  be  of 
considerable  geological  age. 

jq-Qte. — ^These  three  [819,  820,  821,]  would  be  termed  diabase  by  some.  The 
absence  of  olivine  brings  them  somewhat  nearer  the  diorites. 

[823]  Diamond  Head.    Diorite. 

Mr.  Card  also  confirmed  my  field  determinations  of  the  Diamond  Head  quartz 
felsites,  and  the  silicified  fine-grained  sedimentary  rock  already  described.  ' 
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JEconomic  Geology, 

The  economic  metals  and  minerals  represented  in  or  near  the  coast-line  between 
Port  Macquarie  and  Cape  Hawke  consist  of  gold,  copper,  cobalt,  manganese,  iron 
and  limestone,  which  will  be  dealt  with  in  due  order,  and  followed  by  reference  to 
the  reported  occurrence,  and  probable  existence  of  coal  and  kerosene  shale. 

Gold. — Gold  naturally  first  claims  attention,  not,  however,  because  of  any  im- 
portance  attaching  to  the  beach-mining  operations  which  have  hitherto  been 
attempted.  It  occurs  in  reefs  at  Coolongolook,  and  Paddy's  Creek,  near  Bungwall, 
west,  and  a  little  south-west  of  Cape  Hawke,  in  rocks  of  Lower  Carboniferous  age. 
In  Bunt  and  Ort's  Claim,  at  Paddy's  Creek,  the  gold-reefs  occur  as  thin  flat-lying 
veins  in  conglomerate,  which  caps  at  this  point  the  claystones  and  slates  in  which 
the  neighbouring  reefs  occur.  At  Coolongolook  the  gold  reefs  are  thin  and  have 
been  mostly  characterised  by  the  occasional  occurrence  of  very  rich,  but  extremely 
small  shoots  ;  a  mode  of  occurrence  usually  if  not  invariably  leading  to  loss'and 
disappointment.  The  regular  persistence  of  good  stone  with  depth  in  the  Curriki 
Reef  should,  however,  encourage  prospecting  at  lower  levels.  Coming  nearer  to 
the  sea-beaches,  gold  in  the  matrix,  or  more  correctly,  loose  gold  derived  from  local 
matrix,  has  been  found  in  fairly  coarse  pieces,  at  intervals,  between  Nobbies  and 
Tacking  Point,  near  Port  Macquarie,  where,  as  before  stated,  igneous  and  sedi- 
mentary rocks  occur  in  contact.  The  gold  is  here  found  in  the  red  soil  and  rubble 
which  covers  the  surface  and  accumulates  as  small  taluses  at  the  foot,  of  the 
elevated  land  at  the  back  of  the  beaches.  In  December  last,  a  local  resident,  Mr. 
A.  Wade,  pointed  out  several  localities  further  inland  where  prospects  were 
obtainable. 

Both  the  igneous  and  sedimentary  rocks,  as  before  mentioned,  are  seamed  with 
small  veins,  chiefly  of  a  secondary  or  chalcedonic  silica,  in  which  pyrites  is  rarely 
seen.  From  a  few  of  the  most  favourable-looking,  samples  were  taken,  which, 
however,  failed  to  reveal  the  presence  of  gold  on  assay.  That  the  gold  obtained 
under  the  conditions  stated  differs  distinctly  in  character  and  derivation  from  the 
uniformly  minute  particles  in  the  beach  sand,  is  easily  apparent  to  those  who 
occasionally  find  it  when  trying  the  latter  at  the  junction  of  the  red  soil. 

The  indications  in  this  locality  point  to  dissemination  of  gold  in  small  quantities 
through  the  country  rather  than  concentration  in  defined  matrices  or  reefs.  The 
loose  gold  of  the  red  soil  probably  represents  the  naturally  concentrated  yield  of  a 
large  amount  of  weathered  and  denuded  country. 

At  Diamond  or  Indian  Head,  two  distinct  intrusions  of  igneous  rock  occur  in 
conjunction,  the  oldest  consisting  of  diorite,  and  the  younger  of  quartz-felsite. 
Rhyolite  occurs  in  the  latter,  filling  an  irregular  fissure,  through  which  it  has 
welled  up  in  well-marked  lines  of  viscid  fluxion  structure. 
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On  the  surface  of  the  quartz  felsite,  crystalline  quartz  veins  occur,  having  a 
maximum  thickness  of  from  one  to  one  and  a  half  inches  in  thickness  j  the  apices 
of  the  crystals  are  free,  symmetrical,  and  perfectly  transparent,  hence,  perhaps,  the 
name  of  "  Diamond  '*  Head.  Pyrites  is  associated  with  portions  of  the  country 
and  some  of  the  veins.  The  discovery  of  the  quartz  veins  and  pyrites  caused  a  small 
rush  to  the  locality,  and  a  number  of  shallow  shafts  and  trenches  were  sunk  on  the 
top  and  western  falls  of  the  head-land,  but  the  indications  are  decidedly  un- 
favourable both  as  regards  the  character  and  permanence  of  the  veins. 

Marine  denudation  has  exposed  the  quartz  felsite  to  a  depth  of  three  to  four 
hundred  feet  in  the  coast  section  without  revealing  any  favourable  mining  indica- 
tions. It  is  true  that  the  felsitic  intrusion  in  its  composition  is  allied  to  the 
Pambula  auriferous  rock,  more  especially  as  regards  the  very  thin  and  limited 
rhyolitic  bands ;  but  this  approximate  resemblance  counts  for  nothing  unless  gold 
occurs  in  the  mass  itself,  which  there  is  at  present  no  ground  for  assuming. 

Seach  Gold  Mining, — So  far  as  could  be  ascertained,  remunerative  beach-mining 
has  only  been  possible  in  about  three  localities  between  Port  Macquarie  and  Cape 
Hawke,  viz..  Tacking  Point  Beach,  Camden  Haven,  and  Harrington  Inlet ;  and 
even  in  these  cases  for  very  limited  periods  and  yields  only.  The  most  important- 
Harrington  Inlet — yielded  about  £70  worth  of  gold  before  the  supply  of  material 
waa  exhausted.  Messrs.  Atkinson  and  Hannay  discovered  the  deposit  about 
fifteen  months  ago  just  north  of  the  retaining  wall  now  being  constructed.  The 
auriferous  sand  extended  for  about  four  hundred  yards  along  the  shore-line  at, 
and  near,  sea-level.  The  bluish  layer  of  "  sniggers,"  averaging  from  four  to  fifteen 
inches  in  thickness,  rested  on  altered  sandstone,  and  filled  its  numerous  joints  and 
crevices. 

On  Tacking  Point  Beach,  near  the  ""Wodonga"  wreck,  Osbiston  Brothers  last 
year  worked  a  "  snigger"  deposit  for  a  reported  yield  of  twenty  ounces,  which 
exhausted  the  present  supply  of  workable  sand.  The  best  results  were  obtained 
from  the  deepest  layers,  which  averaged  from  one  to  two  inches  in  thickness  under 
from  five  to  ten  feet  of  stripping.  This  party  had  just  removed  to  Camden 
Haven  Beach,  where  at  the  most  rations  were  formerly  made. 

Messrs.  Woods  and  Partner  have  cut  a  race  about  one  and  a  half  miles  long, 
taking  advantage  of  the  course  of  a  small  creek  which  trends  northerly  behind, 
and  parallel  to,  the  coast  dunes,  for  the  purpose  of  ground-sluicing  a  deposit  of 
sand  close  to  Tacking  Point.  At  the  head  of  the  race  a  small  conserving  dam  has 
been  tonstructed,  from  which  the  water  had  just  been  turned  on,  the  volume  being 
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about  equal  to  two  sluice-heads.  On  the  beach,  plates  and  boxes  have  been  laid 
on  the  sand,  coir  matting  and  blanketing  are  both  used  for  lining  the  boxes  and 
the  bed  of  the  race  above  the  plates.  Judging  from  the  altogether  ineffective  fall 
of  the  water  and  its  consequent  gentle  silting  effect  on  the  plates  and  boxes — which 
were  almost  entirely  buried  beneath  the  drifted  sand,  and  the  extreme  liability  to 
damage  by  even  moderately  high  tides  and  gales,  nothing  but  failure  can  be  pre- 
dicted for  this  venture,  even  if  the  deposit  is  a  payable  one,  which  has  yet  to  be 
demonstrated.  A  little  of  the  blanketings  or  concentrates  supplied  by  one  of  the 
party — which,  however,  was  not  regarded  as  altogether  a  fair  sample — ^yielded  no 
trace  of  gold  in  the  Departmental  Laboratory.  This  evidence  is  only  an  indication 
of  poverty  not  of  complete  absence  of  gold,  for  the  gold  particles  being  free 
might — if  few — be  missed  in  sampling. 

At  Nobbies  a  few  pot-holes  have  been  sunk  for  gold  amongst  rounded  boulders 
and  pebbles,  but  with  what  result  is  not  known.  A  noticeable  feature  is  the  asso- 
ciation of  well-worn  pebbles  and  shingle  with  the  auriferous  black  sand  in  almost 
every  instance  where  it  occurs  on  the  beaches. 

In  June,  1894,  a  prospector  named  Warbrick  began  testing  the  sand  inside  the 
Old  Bar,  at  the  entrance  of  the  south  channel  of  the  Manning  Eiver,  at  Farquhar 
Inlet.  His  operations  attracted  attention,  and  caused  a  small  i^ish  of  about  thirty 
men  ;  few,  however,  remained  after  a  short  interval.  The  only  protracted  trial 
being  that  of  Messrs.  Crofton  and  Party,  who  worked  intermittently  for  about 
seven  months,  their  chief  efforts  being  concentrated  in  a  small  depression  about 
seventy-five  yards  back  from  the  beach,  close  to  the  border  of  the  mainland.  Here 
the  sinking  is  about  seven  feet,  in  dry,  clean,  sand ;  the  bottom  consists  of  stiff  pug- 
clay,  with  pebbles  derived  from  the  conglomerate  beds  of  the  country.  The  black 
sand  layer  exposed  in  the  bottom  of  a  shaft  sunk  at  the  time  of  inspection 
averaged  from  ten  to  thirteen  inches  in  thickness.  The  same  party  also  worked 
for  a  time  on  the  beach  opposite  the  Eecreation  Pavilion.  Holes  sunk  at  this 
spot  as  deep  as  the  water  would  allow  revealed  extremely  fine  thin  layers  of 
black  sand,  alternating  with  ordinary  white  quartz  sand.  In  working,  however, 
the  whole  available  thickness  of  black  and  white  layers  would  have  to  be 
operated  on,  because  separation  would  be  impossible.  Shovel-panning  of  selected 
samples  yielded  a  few  very  minute  gold  specks,  but  no  platinum. 

Evidences  of  the  existence  of  earlier  teaches  landwards, — In  two  localities,  viz., 
Tacking  Point  Beach,  north  of  the  outlet  of  Cathie  Creek,  and  the  beach  near  the 
outlet  of  Khappinghat  or  Saltwater  Creek,  between  "Wallaby  and  Halliday  Points, 
there  is  evidence  of  Eecent  and  Tertiary  sea-made  areas  extending  inland.    At  the 
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foot  of  the  beach  dunes  in  these  localities,  a  hardened  black  sand-bed  occurs  about, 
and  a  little  above,  sea-level,  consisting  of  ordinary  quartz^ sand,  grains  coloured 
and  cemented  by  organic  matter  and  iron  salts.  The  essential  differences  between 
these  and  similar  occurrences  in  the  Esk  River  District  are  the  extreme  poverty  of 
the  present  beaches  opposite  these  outcrops,  and  the  conspicuous  rarity  of  the 
genuine  black  sand  (titanic  iron  and  zircon)  which  forms  such  a  common  and 
characteristic  feature  of  the  more  northern  auriferous  beaches.  In  fact,  this  con- 
stant associate  of  the  gold  particles  becomes  markedly  less  and  less  discernible  as 
the  coast  line  is  followed  southwards  from  Port  Macquarie. 

It  is  true  that  Osbiston  Brothers  reported  a  yield  of  twenty  ounces  of  gold  for 
twelve  months*  work  from  a  patch  of  natural  concentrates  or  "  sniggers**  on 
Tacking  Point  Beach,  just  about  the  north  end  of  the  "  black  rock  **  outcrop  :  but 
opposite  the  outcrop  itself  no  good  results  were  obtainable. 

At  the  other  locality  mentioned,  near  Saltwater  Creek  outlet,  the  "  black  rotk  " 
rises  in  some  places  to  a  height  of  six  feet  above  the  beach  level,  and  through  it 
fresh  water  is  continuously  soaking  from  the  made  ground  at  the  back.  A 
feature  of  this  outcrop  is  the  occurrence  in  it  of  large,  altered  sandstone  pebbles, 
mostly  in  layers,  which  would  render  testing  by  sludger  extremely  diflScult,  if  not 
impossible. 

Iron  salts  play  an  important  part  in  the  colouration  of  this  bed,  and  where  such 
have  been  converted  into  peroxides  at  the  exposed  outcrop,  the  rock  is  of  a 
yellowish  or  reddish -brown  hue. 

On  the  banks  of  Saltwater  Creek  outlet,  and  for  a  very  limited  distance  south, 
thin  layers  of  the  true  black  sand  occur.  An  average  sample  taken  carefully 
from  the  surface  layers — which  cake  as  they  dry  in  the  sun — yielded  a  trace  of 
gold  only  when  tested  in  duplicate  in  the  Departmental  Laboratory.  Prom  the 
position  of  the  true  black  sand  at  the  base  of  the  loose  sand  of  the  dunes,  and  its 
marked  absence  on  the  beach  opposite  the  long  outcrop  of  "  black  rock,'*  it  would 
appear  as  if  it  were  derived  from  the  former. 

A  large  swamp  closely  parallel  to  the  beach  south  of  Old  Bar  was  regarded  by 
some  as  evidence  of  a  former  encroachment  of  the  sea,  but  a  very  slight  test  was 
sufficient  to  disprove  this  conjecture. 

I  am  indebted  to  Mr.  Hannay,  of  Taree,  for  the  following  particulars  of  the 
nature  of  the  sinking  about  two  hundred  yards  inland  from  the  mouth  of  Abby 
Creek  between  Diamond  and  Crowdy  Heads  : — 

Wind-blown  sand   2f    6" 

Boulders  and  sand  with  fine  gold  particles  2f    (T 

Chocolate-coloured  slimy  sand 6'    (T 

Coarse  gravel  wit  h  coarse  colours  of  gold  regarded  as  bottom 
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Three  men  were  engaged  here  partly  in  trying  the  beach  sands  at  the  creek 
mouthy  and  partly  in  prospecting  in  the  neighbourhood. 

Absence  of  Basalt-covered  Drifts. — In  the  strip  of  country  under  consideration 
there  is  apparently  an  entire  absence  of  basaltic  outflows  covering  earlier  drainage 
channels.  The  original  richness  of  the  sea  beaches  adjacent  to  such  phenomena  in 
the  Eichmond  and  Tweed  Biver  Districts,  and  their  gradually  but  surely  increasing 
poverty  in  ratio  with  the  distance  from  *those  localities,  adds  immensely  to  the 
importance  of  the  drifts  as  a  source  of  the  beach  gold,  and  to  their  undoubted 
influence  on  the  richness  of  adjacent  beaches. 

In  a  previous  report*  I  dealt  with  the  question  of  the  origin  of  the  beach  gold. 
The  opinion  therein  expressed  has  been  strengthened  by  phenomena  observed  during 
recent  examination  of  beach  areas  further  south.  Such  an  opinion,  however,  can 
be  but  a  tentative  one,  to  be  confirmed  or  rejected  by  future  detailed  survey  and 
observation.  The  tests  being  carried  out  at  the  present  time  in  the  Tertiary  and 
£ecent  sea-made  areas,  under  the  able  and  careful  supervision  of  Mr.  D.  Munro, 
should  afford  valuable  data  for  future  guidance. 

Metals  other  than  Gold — Cohalt  Ore. — Nine  or  ten  years  ago  cobaltiferous 
manganese  oxide  (Wad)  was  discovered  by  Mr.  E.  H.  Becke,  at  Nobbies,  Port 
Macquarie,  which  attracted  some  attention  because  ofthe  establishment  at  Sydney 
about  that  date  of  works  for  treatment  of  ore  of  a  similar  composition  from  near 
Bungonia  (where  it  occurs  as  a  cementing  material,  and  in  small  concretionary 
nodules,  in  a  coarse  grit)  ;  but  the  nature  of  the  ore,  its  chief  mode  of  occurrence 
being  thin  coatings,  stainings,  and  encrustations  in  the  joints  and  divisional 
planes  of  serpentine,  renders  it  extremely  doubtful  whether  any  form  of  mechanical 
treatment  could  be  successfully  adopted.  The  ore  was  first  detected  in  the 
serpentine  country  at  Windmill  Hill ;  and  street  cuttings  and  levelings  reveal  its 
presence  in  the  town  of  Port  Macquarie  itself. 

Iron  Ores. — With  the  cobalt  ore  is  associated  a  little  magnetic  iron  ore,  which, 
in  some  places,  is  altering  into  soft  red  iron  ochre  (red  hematite),  having  a  decep- 
tive appearance  to  some  of  the  uninitiated,  who  are  apt  to  mistake  it  for  cinnabar. 
The  rich  red  colour  of  the  neighbouring  soil  is  most  probably  due  to  the  above 
chemical  or  molecular  change. 

At  Tacking  Point,  at  the  foot  of  the  cliffs  on  the  south  side,  magnetite  occurs 
as  a  crust  of  no  great  thickness,  which,  when  broken,  reveals  an  altered  rock  highly 
charged  with  pyrites. 

*  Ann.  B«pt.  D«pt.  Mines  and  Agrk.  N.S.  Wales  for  1895 11896],  pp.  140-160;  se^  ^opotUa,  pp.  71-S6. 
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At  Honeysuckle  Elat,  close  to  the  43- mile  peg  on  the  Port  Macquarie-Taree 
Scad,  magnetite  occurs  as  gravel,  both  loose  and  in  fairly  large  cemented  lumps. 
Its  physical  character  is  very  deceptive,  causing  it  to  be  readily  mistaken  for 
ordinary  brown  iron  ore  (limonite).  The  occurrence  is  in  a  low  flat  of  serpentine 
country,  which  here  has  a  width  of  about  twenty-five  chains.  The  iron-ore  gravel 
has  doubtless  been  shed  from  the  serpentine,  and  concentrated  and  partly  cemented 
in  a  swampy  area ;  judging  from  the  road  trenches,  the  deposit  appears  to  be  very 
superficial. 

Copper, — About  twenty-five  years  ago  attention  was  directed  to  a  deposit  of 
copper  and  iron  sulphides  at  Nobbies,  Port  Macquarie,  and  a  shaft  was  sunk, 
but  evidently  without  satisfactory  result,  for  operations  were  not  continued.  A 
few  broken  specimens,  chiefly  of  iron  sulphide,  near  a  later  opening,  is  all  that  is 
now  visible,  hence  no  opinion  can  be  offered. 

Copper  ore  is  also  reported  from  Hanging  Eock,  about  three  miles  west  from 
Green  Hills,  but  this  site,  through  inadvertence,  escaped  attention. 

Coal  and  Kerosene  Shale — Reported  Discoveries. — Local  reports  are  current  as 
to  several  separate  discoveries  of  coal  and  kerosene  shale,  generally  in  loose 
pieces.  About  three  years  ago  Mr.  A.  McLeod  reported  finding  loose  specimens  of 
kerosene  shale  on  Broken  Bago  Bange,  which  resulted  in  four  sections  of  land  being 
applied  for  by  a  Sydney  mining  agent ;  later,  these  areas  were  re-applied  for ;  but 
in  neither  case  does  actual  prospecting  appear  to  have  been  done.  Loose  drifted 
specimens  of  kerosene  shale  are  also  reported  from  near  Saltwater  Creek,  at  some 
distance  from  the  coast. 

Coal  has  been  reported  from  the  headlands  at  Camden  Haven,  and  substantial 
accounts  given  of  burning  tests.  These  headlands,  as  already  stated,  consist  of 
Mesozoic  rocks.  Whether  a  coal-seam  does  actually  outcrop  beneath  them  at  or 
below  sea-level  I  am  not  prepared  to  dispute,  because  I  did  not  follow  the  head- 
lands completely  round  their  sea-face,  being  blocked  in  one  instance  by  the  sea, 
and  in  the  other  by  the  approach  of  night.  It  is  probable,  however,  under  the 
circumstances,  that  the  reported  coal  was  from  the  thin  coal-streaks  near  the 
plant-beds  already  described  in  this  report. 

The  identification  of  Secondary  (Clarence)  beds  at  Camden  Haven  and  Crowdy 
Head  opens  up  an  interesting  question  relative  to  further  extension  of  our  already 
extensive  coal-basins.  Looking  at  the  Broken  Bago  Eange,  from  Wauchope, 
attention  is  at  once  arrested  by  the  bold,  vertical,  western  escarpments  of  the 
range  towards  Mounts  Kerewong  and  Combine,  a  feature  which  affords  reasonable 
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presumption  for  the  existence  of  horizontal  beds,  and  which  is  strengthened  by  the 
later  determination  of  Meaozoic  strata  on  the  coast  at  Camden  Haven.  The 
isolated  Brother  Mountains  will  also  probably  prove  of  this  period.  The  coast 
outclrop  is  of  little  importance,  because  of  its  limited  extent ;  but  greater  scope  is 
afforded  by  the  Broken  Bago  Sange,  which,  if  proved  to  belong  to  the  same 
period,  may  ovierlie  productive  coal-measures.  A  special  detail  examination  would 
be  necessary  to  determine  this  interesting  and  important  question. 


XII. — Additions  to  the  Permo-Carboniferous  Coal-measure  Flora 
of  New  South  Wales :  by  W.  S.  Dun,  Assistant  Palaeon- 
tologist. 

[Plate  IX.] 


The  characteristic  and  protean  genus  Glossopteris  appears  to  become  more  bewil- 
dering in  accordance  to  the  number  of  specimens  examined ;  in  fact,  as  has  already 
been  pointed  out  by  Mr.  E.  Etheridge,  Junr.,  the  whole  question,  both  as  regards 
generic  rank,  specific  characters  and  synonymy,  is  now  most  hopelessly  involved.* 
As  far  as  the  Australian  forms  are  concerned  the  species  already  described  number 
eighteen,  and  nothing  but  the  marked  dissimilarity  of  the  two  forms  herein 
mentioned  would  warrant  the  establishment  of  two  new  species  to  a  list  of  which 
probably  half  the  specific  names  are  invalid  and  the  generic  uncertain. 

IL — Descriptions, 

G-lossopteris,  Brongniart,  1828. 

(Prodrome  Hist.  Veg.  Fossil es,  p.  5:1;.) 

Olossopteris  rectinervis,  sp.  nov. 

Sp,  Char, — Leaf  elongate-lanceolate,  midrib  strongly  marked,  secondary  veins 

very  reticulate,  fine,  leaving  the  midrib  almost  or  quite  at  right  angles.     Eeticu- 

lations  irregular,  meshes  long  and  narrow  at  centre  between  midribs  and  margin, 

not  elongate,  but  small  along  the  margin.     Apex  unknown.     Stalk  unknown. 

This  species  is  very  different  from  any  other  form  occurring  in  the  Australian 
or  Indian  Plant-beds,  so  much  so  that  it  seems  advisable  to  consider  it  as  a  distinct 
species,  as  it  would  not  fit  in  as  a  variety  of  any  hitherto  described  leaf.  It  cannot 
be  compared  to  any  New  South  "Wales  form,  unless  we  can  imagine  Olossopteris 
parallela,  Pei8tm,t  on  a  much  smaller  scale,  with  the  venation  springing  at  right 
angles  from  the  midrib. 

As  far  as  the  direction  of  the  veins  is  concerned,  attention  may  be  drawn  to  the 
condition  obtaining  in  G,  divergens,  Feistm.,  J  though  it  differs  from  G.  rectinervis 

•  Proc.  Linn.  Soc.  N.  S.  Wales,  1894,  IX  (2),  pp.  228-249. 

♦  Mem.  Geol.  aurvev  N.S.W.,  Val.  8, 1890,  t  18,  f.  3. 

:  Pal.  Indica,  Sor.  XII,  Vol.  Ill,  Flora  of  the  Damuda  and  Paochet  Divisions,  18SI,  p.  104,  t  280,  f.  8,  4. 
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both  in  outline  and  mode  of  anastomosis  of  the  veins.  The  direction  of  the 
secondary  venation  also  resembles  that  of  G.  divergena  in  being,  at  the  base,  directed 
downwards,  at  the  centre  of  leaf  at  right  angles,  and  towards  the  apex,  more 
upwardly. 

The  outline  agrees  somewhat  with  that  figured  by  Feistmantel  *  in  a  specimen 
of  O,  damudica^  Feistm.,  but  the  same  differences,  separate  G.  rectinervis  from  this 
species  as  from  G.  parallela. 

But  the  greatest  resemblance  to  a  member  of  the  Indian  G-ondwana  Flora 
appears  to  be  in  G,  sfricta,  Bunbury,  from  the  Eaniganj  Group,  t  In  general 
form,  apart  from  the  greater  size  of  G,  strict  a,  there  is  very  little  difference  ;  but 
Feistmantel,  in  describing  the  reticulation  in  the  Indian  form,  speaks  of  it  as 
passing  "  out  from  the  midrib  at  a  pretty  acute  angle."  This  form  has  been  recorded 
by  the  same  Author  from  the  Beaufort  Beds  of  South  Africa.  J 

The  specimens  of  this  species  were  collected  by  Mr.  C.  Cullen,  at  the  Ward 
River,  County  of  Sloucester,  in  beds  belonging,  most  probably,  to  the  Upper  or 
Newcastle  Coal-Measures.  The  Coal-Measures  occur  here  as  small  outliers,  and 
have  been  described  by  Professor  T.  W.  E.  David  as  being  referable  to  either  the 
Newcastle  or  Tomago  Coal-Measures,  or  possibly  to  a  combination  of  the  two.  § 

(b)  Glossopteris  acuta,  sp.  nov. 
Sp,  Chars. — Leaf  imperfect,  base  not  shown ;  elongate,  acute,  delicate ;  apex 
pointed ;  midrib  fairly  strong ;  reticulations  inclined  at  an  angle  of  about  twenty- 
five  degrees  with  the  midrib,  about  five  in  the  space  between  the  midrib  and  margin  ; 
reticulations  approaching  to  margin  in  some  cases ;  nerves  in  some  cases  joined  by 
well  marked  cross-bars  as  well  as  the  reticulations. 

This  is  an  exceedingly  graceful  form  of  leaf,  and  cannot  bo  assigned  as  a  variety 
to  any  hitherto-recorded  species  of  Glossopteris.  Its  most  characteristic  feature 
is  the  extremely  acute  and  apparently  delicate  apex. 

In  by  far  the  greater  majority  of  cases  the  apex  of  Glossopteris  is  rounded,  and 
a8  an  instance  of  a  more  pointed  apex  we  may  take  G.  indica  as  figured  by  Feist- 
mantel, II  though  this  is  typical  in  being  rounded,  and  not  acute  as  in  our  species. 
The  venation  is,  on  a  small  scale,  like  that  of  G.  conspicua,  Feistm.,  ^  of  the 
Kaniganj  Group.  It  differs  from  the  same  Author's  figures  of  Brongniart's  G. 
augustifolia  *  *  in  the  form  of  the  leaf,  the  lesser  development  of  the  midrib,  and 
the  arrangement  of  the  reticulation. 

The  specimen  is  preserved  in  fine  grey  laminated  sandstone,  and  was  obtained 
by  Mr.  E.  F.  Pittman  in  the  first  Cremorne  Bore,  at  Eobertson's  Point,  Sydney, 
at  a  depth  of  2,900  feet,  in  the  Newcastle  or  Upper  Coal-Measures. 


*  Loe.  eit.t  t.  31  a.,  f.  1  (non.  2  and  3.) 

f  Op.  eit.  p.  lOO,  t.  37a,  f .  1  &  2. 

:  A^hand.  K.B.  Oeaell.  Wissensch..  1889,  FoIf?e  VII,  Bd.  Ill,  p.  45,  t.  4,  f.  6,  Ga. 

f  Ann.  B«nt.  Dept.  Mines  N.S.  Wales  for  1889  [1890],  pp.  219-221. 

I  Pal.  Indica.  Ill,  t.  27a,  f.  3. 

.  28%,  f.  1. 

t  39a.,  f  1,  la,  2, 


^  Op.  eit.y  t  28%,  f.  1. 
*•  Op.eU., 
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Xlir. — Mineralogical    Notes,    No   5 :    by    George    W.    Card, 
A.R.S.M.,  F.G.S.,  Curator  and  Mineralogist. 


1.  Telluride  of  Bismuth  from  Tarana  and  tJralla. 

2.  Martite  from  Byng. 

3.  Apatite  from  G-ordonbrook. 

4.  Jamesonite  from  Bolivia,  New  England. 

5.  Prehnite  from  Dapto. 

0.  Chromite  in  Felsito  from  Barraba. 

1.  Telluride  of  Bismuth  from  Tarana  and  Uralla  : — ^At  Tarana  the  mineral 
was  first  noticed  by  Mr.  E.  C.  Whittel,  Field  Assistant,  at  Mitchell  and  Party's 
Claim  near  Slippery  Creek.  It  occurs  nlong  with  free  gold  in  small  grains  and 
flakes  in  the  quartz,  and  is  associated  with  greenish  and  yellow  alteration  products. 
The  Telluride  is  most  probably  auriferous. 

A  similar  mineral  has  recently  been  found,  also  associated  with  free  gold,  in  a 
white  quartz  from  Kentucky  Eun,  near  TJralla.  Telluride  of  Bismuth  has  been 
previously  recorded  from  Captain's  Flat,  Molonglo,  and  from  Moor  Creek, 
Tamworth. 

2.  Martite  from  Byng : — Iron-grey  sharply  defined  octahedral  crystals,  up  to 
two  millimetres  in  length,  having  a  purplish-red  streak,  embedded  in  a  soft 
yellowish-green  soapy  matrix  which  is  traversed  by  strings  of  massive  iron  pyrites 
having  an  unusual  tarnished  appearance.  Crystals  of  similarly  tarnished  pyrites 
also  occur  in  the  matrix  itself. 

3.  Apatite  from  GordonlrooJc : — Pinkish- white  crystals  associated  with  an 
actinolitic  substance,  described  as  occurring  in  narrow  veins  traversing  granite. 
The  crystals  have  the  form  of  the  di-hexagonal  prism,  and  vary  in  size  up  to  an 
inch  across.  With  the  exception  of  the  minute  crystals  common  in  certain 
igneous  rocks,  apatite  has  hitherto  been  recorded  in  New  South  Wales  from 
Broken  Hill  only,  where  it  is  associated  with  galena.* 

4.  Jamesonite  from  Bolivia^  New  England : — Jamesonite  is  now  being  found 
both  massive  and  intimately  associated  with  galena,  at  the  Pye*s  Creek  silver-lead 
mines.  Its  mode  of  occurrence  is  peculiar,  in  that  it  appears  to  be  replacing 
galena.  Lumps  of  the  galena  may  be  seen  surrounded  by  a  layer  of,  and  traversed 
in  all  directions  by  strings  of  jamesonite,  being  in  this  way  broken  up  into 
irregular  fragments.  An  average  sample  of  such  a  specimen  yielded  on  assay 
seven  per  cent,  of  antimony,  and  forty  ounces  of  silver  to  the  ton. 

♦  A.  Liversidife,  Journ.  R.  Soc.  N.  S.  Wales  for  1805  [1S93],  XXIX,  p.  316. 
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5.  Prehnite  from  Dapto :  —In  the  excavations  being  made  at  Dapto  for  the 
works  of  the  Smelting  Company  of  Australia  large  masses  of  prehnite,  sometimes 
associated  with  crystals  of  q^uartz,  are  found. 

6.  Chromite  in  Fehitefrom  Barrdba  : — At  Crow  Mountain  Creek,  Barraba,  the 
serpentine  country  rock  has  been  traversed  by  felsitic  dykes.  The  felsite  is 
dotted  over  with  specks  of  chromite,  or  contains  spots  of  pale  green  chrome- 
bearing  silicate  of  magnesia.  Under  the  microscope  the  chromite  grains  are 
sometimes  seen  to  be  broken  up  and  drawn  out  into  contorted  bands  by  the  flow 
of  the  viscous  lava.  It  would  appear  as  if  the  intrusive  material  had  eaten  its 
way  into  the  serpentine,  partially  assimilating  the  latter.  The  chromite  grains 
being  more  indestructible  remain  more  or  less  intact. 


XIV. — On  the  Occurrence  of  the  Genus  Chelodes,  Davidson  and 
King,  in  the  Upper  Silurian  of  New  South  Wales:  by 
R.  Etheridge,  Junr.,  Curator  of  the  Australian  Museum, 
Sydney. 

The  remains  of  Chitons  in  the  Palaeozoic,  and  for  the  matter  of  that  also  in  the 
Mesozoic  rocks  of  Australia,  are  conspicuous  by  their  absence.  Recently  Mr. 
Charles  CuUen,  Collector  to  the  Geological  Survey,  obtained  two  fossils  from  the 
Upper  Silurian  Series  of  Tass,  agreeing  in  outline  with  the  hitherto  somewhat 
problematical  plates  knowns  as  GheJodes^  Davidson  and  King,  and  its  allies 
Sagmaplaxui^  (Ehlert,  and  BeloplaxuSy  (Ehlert. 

Chelodes  has  been  ascribed  at  different  times  to  a  Chiton  by  Barrande,  a 
provisional  Brachiopod  by  Lindstrom,  an  Operculate  Coral  by  Davidson  and 
King,  an  AptyqhuB  by  Yon  Jhering,  and  lastly  relations  have  also  been  suggested 
with  the  Cirripedia.  More  recently,  however.  Dr.  Q-.  Lindstrom  has  reconsidered 
the  whole  question,  and  after  reading  his  clear  exposition  of  the  case,*  it  seems  to 
me  that  the  balance  of  evidence,  as  he  suggests,  is  in  favour  of  a  reference  to 
tbe  Chitonid®. 

The  fossils  comprised  within  the  three  genera  lately  mentioned  may  be  broadly 
stated  to  be  oblong,  trigonal,  or  subtrigonal  angular  plates,  generally  longer  than 
broad,  and  arched  (Chelodes^  Sagmaplaxus)^  convex  on  the  dorsal  surface,  concave 
on  the  ventral ;  or,  although  convex  on  the  former,  grooved  in  the  middle  line 
(JSeloplaxus).  The  anterior  end  is  broad,  more  or  less  truncate,  and  to  a  greater 
or  less  degred  emarginate  centrally,  with  the  lateral  anterior  angles  either  rounded 

*  Sil.  Gastropoda  and  Pteropoda  ot  GoUand,  1884/p.  48. 
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(Chelodest  Sagmaplaxus),  or  sharp  (Beloplaxus) .  On  the  other  hand  the  apical  or 
posterior  end  is  strongly  developed,  acuminate,  and  tenninating  in  an  obtuse,  or 
^emi-obtuse  point.  The  dorsal  surface  in  all  three  bears  growth  lines  or  lamina?, 
concentric  with  the  outline,  but  the  ventral  in  all  three  is  divided  into  two  unequal 
portions.  In  the  case  of  Chelodes  and  Sagnwplaxus^  an  anterior  end  of  variable  out- 
line according  to  the  genus,  and  a  posterior  that  presents  the  appearance  of  a  raised 
area,  broadly  V-  or  chevron- shaped,  regarded  by  Lindstrpm  and  ffihlert  as  an  area 
of  insertion.  It  is  this  peculiar  space  that  probably  suggested  to  the  former  of 
these  authors,  in  the  first  instance,  the  reference  of  Chelodes  to  the  Brachiopoda, 
by  recalling  the  area  of  a  ventral  valve,  or  to  the  Lepadidae  by  suggesting  the 
"  beak  "  of  the  tergum.  Beloplaxus,  on  the  contrary,  has  no  broad  chevron-shaped 
area  on  the  ventral  aspect,  but  instead,  straight  surfaces  along  the  lateral  borders 
from  behind  forwards.  In  the  genera  Chelodes  and  Sagmaplaxus  at  least,  the  edges 
of  the  plates  are  turned  under,  forming  a  narrow  thickened  border. 

The  most  important  feature  about  these  plates,  however,  is  that,  unlike  the 
generality  of  Chiton  plates,  they  are  all  destitute  of  apophyses,  and  only  in  Belo- 
plaxus  has  any  trace  of  insertion  plates  been  observed. 

Both  Sagmaplaxus  and  Behplaxus  were  described*  by  Dr.  Daniel  Qilhlert  as  the 
plates  of  Chitons,  but  Lindstrom  believes  that  Chelodes  and  Sagmaplaxus  "  may  be 
considered  as  ranging  very  near  to  each  other,"  but  judging  merely  from  the  figures, 
I  am  inclined  to  generically  separate  them. 

Chelodes  is  typified  by  C,  Bcrgmani,  D.  and  K.,  from  the  Wonlock  rocks  of 
Grotland,  and  is  there  associated  with  a  second  species,  C  gotlandicus,  Lindstrom. 
In  the  Upper  Silurian  of  Bohemia  we  meet  with  C.  bohemicus,  Barr.  Sagmaplaxus 
and  Behplaxus  are  Devonian,  the  former  (<S.  sarthacensis)  coming  from  rocks  of 
that  age  in  France,  the  latter  typified  by  Chiton  sagittalis,  Sandberger,  from  those 
developed  in  Nassau. 

The  Australian  fossils  (Woodcut,  p.  70)  I  now  refer  to  Chelodes,&s  the  most  fitting 
of  the  three  genera  for  their  reception,  are  silicified,  thick,  elongate  (longer  than 
wide),  subtriangular,  claw-shaped  plates,  arched,  or  obtusely  geniculate  in  the 
longitudinal  middle  line,  slightly  curved  from  front  to  back,  and  with  sharply 
sloping  sides.  The  anterior  margin  is  subtruncate  and  emarginate  centrally, 
rounded  at  the  sides,  forming  rather  obtuse  angles  with  the  posterior  lateral 
margins,  which  converge  to  a  fairly  acute  posterior  apex.  Internally  or  ventrally 
the  shell  is  divided  into  two  unequal  parts,  as  in  C.  Bergmani  and  S.  sarthacensis^ 
of  which  the  anterior  is  by  far  the  larger.  The  posterior  area  of  imbrication  is 
strongly  chevron-shaped,  the  wings  extending  forwards  as  far  as  the  angles  formed 

•Mdm.  Soc.  GiJol.  France,  1881,  II  (3),  No.  1.  pp.  15  and  17i 
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by  the  junction  of  tlie  posterior  and  antero-lateral  margins.  There  is  no  striation 
or  ridging  apparent  on  this  imbrication  area,  whilst  the  external  sculpture  of  the 
\rhole  dorsal  surface  is  confined  to  indistinct  traces  near  the  anterior  emargination 
of  concentric  laminie  of  growth. 

The  plates  differ  rather  in  shape,  one  being  much  broader  than  the  other,  with 
its  imbrication  area  varying  accordingly.  In  neither  of  them  is  there  any  trace  of 
an  inturned  border  as  described  both  by  Lindstrom  and  (Ehlert. 

It  will  be  manifest  that  as  the  plates  are  not  grooved  by  a  median  sinus  for  the 
greater  part  of  their  length,  nor  a  linear  imbrication  area,  the  genus  Beloplaxus 
may  be  dismissed  from  discussion.  Of  the  two  other  genera,  I  have  selected  Chelodes, 
from  its  general  resemblance  to  the  Yass  plates,  although  the  latter  appear  to  be 
much  stouter  and  more  arched  and  masbive  than  either  of  the  three  known  species 
of  Chelodes,  although  the  formation  of  the  imbrication  area  is  the  same.  The  latter 
character  equally  points  to  Sagmaplaxus, 

In  the  absence  of  apophyses  or  sustentacula,  the  present  plates  agree  with 
Chelbdes  Bergmanit  G,  gotlandicus,  C.  hohemicus,  and  Chiton  ?  cordatus,  Kirkby,* 
as  well  as  Sagmaplaarus  and  Beloplaxus,  and  differ  in  this  respect  from  the  recent 
Chitons,  and  a  large  number  of  the  other  Palaeozoic  forms  also. 

The  outline  of  the  Australian  plates  differs  widely  from  the  recent  Chitons, 
except,  perhaps,  such  forms  as  O.  hasf-atus,  Sby.,  as  pointed  out  by  Kirkby  and 
liindstroip,  Ichnochiton  alatus,  Sby.,  and  Schizochiton  incisus,  Sby.,  &c.,  and  many 
fossil  species,  although  there  are  some  which  are  similarly  shaped.  Amongst  the 
latter  may  be  mentioned  certain  species  of  Pterochiton,  Carp.  {Rhomhichiton, 
Pe  Kon.),  for  if  the  apophyses  of  these  be  removed,  the  resemblance  is  very  strong, 
even  the  imbrication  area  in  Pterochiton  becoming  very  much  wider  and  more 
triangular,  reaching  its  greatest  development  in  P.  gemmatus,  De  Kon.      • 

Lindstrom  is  undoubtedly  correct  in  stating  that  the  V-  or  chevron-shaped  space 
at  the  posterior  end  of  these  plates  is  the  overlapping  area  of  the  valves,  and  he 
considers  it  homologous  with  the  linear  area  on  the  inside  posterior  end  of  recent 
Chiton  plates,  and  "  seems  hardly  to  have  received  all  the  attention  it  deserves." 

I  have  termed  this  the  area  of  imbrication,  and  fail  to  see  how  it  can  be  regarded 
as  an  area  of  insertion,  a  term  used  by  several  Writers.  It  must  be  borne  in  mind 
that  the  insertion  areas  proper  are  found  on  the  cephalic  and  anal  plates  of  recent 
and  most  fossil  Chitons,  being  extensions  of  the  articulimentum,  as  are  the 
apophyses  likewise.  Salter  remark sf  that  the  inflected  portion  of  each  plate  below 
the  apex  diminishes  in  size  according  as  the  plates  are  more  closely  pressed  against 
each  other. 


•  Quart.  Joum.  Gcol.  Soc.,  1859,  XV,  t.  16,  f.  26,  2a. 
t  Quart  Joum.  Gcol.  Soc,  1847,  III,  p.  £0. 
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TKe  plalca  from  Yasa  probab];'  belong  to  the  intermediate  seriee,  and  are  all 
tegmental,  there  being  no  articulimental  portion  here.  A  perusal  of  Salter's 
interesting  remarks  on  Selminthoehiton  will  leave  very  little  doubt  as  to  the 
intermediate  position  of  the  present  pieces,  or  as  he  terms  stmilnr  ones,  dorsal. 

The  plates  of  Ohelodes  were  probably  ranged  in  linear  series  like  those  of 
Selminthoehiton,  for  I  think  we  may  conclude  that  such  was  the  case  in  the 
latter,  judging  from  the  very  slightly  displaced  position  of  those  originally 
figured*  by  De  Eoninck.  Woodvard  now  believes  Solenocan's,  Young  and  Young, 
to  be  a  Chiton,  and  has  figured  a  similar  line  of  plstesf.  Furthermora,  if  the 
inflected  area  below  the  apex  of  each  plate  diminishes  with  close  adpressure  of  the 
plates  against  one  another,  as  Salter  says  it  does,  then  it  follows  that  the  plates. of 
Chelodet  must  have  reposed  in  a  more  or  leas  separate  state  from  one  anoth^  in 
the  girdle  or  zona  of  the  mantle. 


To  these  interesting  plates  I  purpose  applying  the  name  of  Chelodet  caleeoloidet. 
They  wore  obtained  by  Mr.  Charles  Cullen,  at  Portion  No.  1  of  635  acres,  Parish 
of  Derringullen,  County  of  King. 
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XV. — The  Auriferous  Beach  Sands  of  the  Esk  River  and 
Jerusalem  Creek,  in  the  Parish  of  Esk,  County  Richmond, 
New  South  Wales,  by  J.  E.  Carne,  F.G.S.,  Geological 
Surveyor. 

J. — Previous  Mention . 

Iir  1891,  Mr.  Geological  Surveyor  Stonier  reported  on  the  auriferous  sands  near 
the  Evans  Eiver,  about  eight  miles  north  of  Jerusalem  Creek,  and  briefly  alluded 
to  the  locality  now  under  consideration.* 

In  1880,  Mr.  E.  E.  Pittman,  A.E.S.M.,  examined  the  auriferous  beach-sands 
between  the  Eichmond  and  Tweed  Eivers.f 

In  1881),  Mr.  C.  S.  Wilkinson,  late  Government  Geologist,  described  those  near 
the  Eichmond  Heads,  as  well  as  the  auriferous  basalt  of  the  same  locality.  ^ 

In  1892,  Mr.  J.  C.  H.  Mingaye,  F.C.S.,  Analyst  to  the  Department  of  Mines, 
read  a  paper  "  On  the  occurrence  of  gold,  platinum,  and  tin  in  the  beach-sands  of 
the  Eichmond  Eiver  District."  § 

A  detailed  description  "of  the  methods  of  working  the  beach-sand  will  be  found 
in  the  Annual  Eeport  of  the  Department  of  Minos  for  1895. 

II. — Physical  Geography. 

The  Parish  of  Eek,  with  the  exception  of  its  north-west  corner,  where  the 
dividing  range  between  the  Clarence  and  Eichmond  coast  waters  crosses  it,  consists 
of  a  tract  of  level  forest  land,  merging  gradually  into  broad,  marshy,  almost  tree- 
less flat«,  along  the  sea-coast  which  forms  its  eastern  border.  It  is  difficult  to 
define  the  boundary  between  the  sea  and  land-made  deposits,  because  the  loose 
sand  derived  from  the  weathering  of  the  massive  sandstone  of  the  adjacent  high 
lands  on  the  west,  is  mingled  with  the  sea-worn  sand  which  has  been  drifted  inland 
by  the  action  of  the  wind.  It  is  cl^ar,  however,  that  numerous  shallow  inlets  of 
the  sea  penetrated  at  one  time  well  inland  towards  the  dividing  range ;  but  there 
is  not  sufficient  ground  for  the  belief  entertained  by  some  of  the  miners,  that  the 
foot  of  the  present  range  represents  the  original  shore-line  prior  to  the  deposition 
of  the  auriferous  sands.  Between  the  range  and  the  coast  (a  distance  of  about 
nine  miles  due  west  from  McAuley's  Lead),  the  sandstone  bed-rock  can  be  seen 
in  situ  on  the  low  ridges  and  in  road  cuttings ;  the  most  eastern  outcrop  noticed 
being  about  three  miles  east  of  the  Halfway  House. 

•  Aon.  Kept  Dept.  Mines  and  Ainlc.  N.S.  Wales  for  1894  [1896],  pp.  129-181. 
t  Ann.  Kept.  Dept.  Mines  N.8.  Wales  for  1880  [1881],  p.  245. 
X  Ann.  Rept  Dept.  Mines  N.S.  Wales  for  1889  [1890].  p.  203. 
«  Jonrn.  B.  Soc.  N.S.  Wales  for  1892  [1893],  XXVI,  pp.  368-370. 
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The  coastal  country  between  the  Clarence  Eiver  and  Jerusalem  Creek  Heads,  is 
enclosed  on  the  west,  in  semi -circular  form,  by  the  dividing  range,  as  far  south  as 
Tobbimoble  ;  and  thence  easterly  by  high  lands  to  the  Clarence  Heads.  The  bay- 
like appearance  of  this  low  area,  partially  enclosed  by  a  rim  of  high  land,  doubt- 
less gave  rise  to  the  belief  above  stated  as  to  its  marine  origin. 

IIL — Geological  Features, 
The  geological  formation  represented  in  the  coast  country  between  the  Clarence 
and  Richmond  Kivers,  consist  almost  entirely  of  Clarence  (Triassic)  Coal- 
Measures.  Mr.  Stonier  describes  a  small  outlier  of  slate  at  Bullock  Creek,  between 
Jerusalem  Creek  and  the  Evans  River,  as  probably  of  Lower  Carboniferous  age  ; 
but  this  classification  is  based  solely  on  strati  graphical  position. 

About  half-a-mile  south  of  Evans  Biver  Heads  the  coast  section  exposes  a 
massive  escarpment  of  sandstone  with  conspicuous  current  bedding,  overlying 
sandy  shales  containing  a  seam  of  inferior  coal,  about  one  foot  thick,  just  (ibove 
high- water  mark.  The  high  downs  of  this  locality  are  formed  of  the  above  sand- 
stone, large  bosses  of  which  are  seen  outcropping  at  intervals.  The  highest  beds 
of  the'  dividing  range  west  of  the  Esk  Biver,  also  consist  of  the  same  massive 
sandstone ;  these  form  the  middle  beds  of  the  Clarence  Coal-Measures,  and  are 
regarded  as  the  geological  equivalent  of  the  Hawkesbury  Series. 

Igneous  rocks  are  represented  by  a  felsitic  dyke  which  intrudes  the  Coal 
Measures  just  south  of  the  E^ans  Biver.  Erom  the  strike  of  this  dyke  it  is 
extremely  probable  that  the  veiy  reef  on  which  the  ill-fated  "  S.S.  Cahors  "  was 
wrecked  (about  two  miles  south-easterly),  is  a  hard  boss  of  the  same  rock  which 
has  resisted  the  wearing  action  of  the  sea  more  successfully  than  the  enclosing 
shales  and  sandstones. 

On  the  dividing  range  at  Tobbimoble  and  near  Double-duke  Peak,  south-west 
of  the  Esk  Biver,  two  small  isolated  patches  of  basalt  have  so  far  been  recorded. 
These  are  of  special  interest  as  they  indicate  a  considerable  southern  extension  of 
the  volcanic  flow  so  largely  represented  north  of  the  Bichmond  Biver. 

IV,  Discovery  of  Gold  in  the  Beach-sands, 
According  to  Mr.  D.  Munro  of  Ballina — who  is  well  known  as  a  most  observant 
and  careful  recorder  of  geological  and  other  phenomena — gold  in  payable  quantity 
was  first  discovered  in  beach-sand  in  New  South  "Wales,  at  Shaw's  Bay  near  the 
North  Head  of  the  Bichmond  Biver,  by  John  Sinclair  in  March,  1870,  who  obtained 
twelve  ounces  of  gold  in  a  fortnight.  The  publication  of  this  return  caused  a  rush, 
and  drew  New  Zealand  beach-miners  to  the  spot  with  the  appliances  which  experience 
had  proved  most  suitable  under  similar  conditions  on  the  West  Coast  of  the  South 
Island  of  that  Colony.  Though  thirty  years  have  elapsed  since  the  commencement 
of  beach-mining  in  New  Zealand,  blanket,  carpet,  or  cocoa-nut  matting  covered 
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tables  have  not  been  superseded.  Dredges  have  been  tried  on  the  beaches  un- 
successfully. Little  hope  of  success  with  dredges  is  expected  until  the  principle 
adopted  by  the  miners  is  used  in  connection  therewith.* 

From  the  date  of  Sinclair's  discovery  to  the  present  time,  the  beaches  of  the 
!North  Coast  have  given  employment  to  many.  Periodically  large  numbers  find 
remunerative  work  for  several  months  in  the  year.  Mining  on  the  present  beaches 
will,  however,  always  be  of  an  intermittent  character,  because  of  its  dependence 
upon  the  occurrence  of  south-easterly  gales  to  break  up  fresh  portions  of  tho 
terrace  of  black  sand  rock,  which  is  exposed  for  miles  along  the  coast  just  beneath 
the  loose  sand-dunes,  and  to  concentrate  the  heavier  particles  on  the  surface  of  the 
beaches  into  what  are  locally  called  **  sniggers'*.  The  lower  portions  of  the  loose 
wbite  sand-dunes  fringing  the  coast  also  contain  particles  of  previously  liberated 
gold,  which  help  to  enrich  the  concentrates  accumulated  in  workable  form  during 
stormy  conditions. 

Mr,  Munro  states  that  the  richest  patches  recorded  in  the  early  workings 

were  found  on  the  southern  side  of  the  headlands,  which  is  in  conformity  with  the 

* 

greater  force  exerted  at  such  points  by  the  prevailing  winds,  viz.  south-east.  The 
localities  recorded  by  the  same  authority  as  being  specially  distinguished  by  their 
original  richness  are  Tallow  Beach,  south  of  Byron  Bay ;  Seven  Mile  Beach,  south 
of  Broken  Head ;  Black  Sock  Beach ;  and  the  beach  south  of  Evans  Head. 
Prom  these  localities  gold  valued  up  to  £800  per  man  were  obtained  in  periods 
ranging  from  six  to  nine  months. 

"For  a  considerable  time  past  little  actual  beach-mining  has  been  done  owing  to 
the  absence  of  any  gales  of  consequence.  North  of  Jerusalem  Creek  auriferous 
deposits  have  been  worked  some  distance  back  from  the  beach  on  areas  of  some 
elevation  above  sea-level.  As  the  occurrence  of  the  auriferous  sands  under  such 
conditions  in  this  locality  has  formed  the  subject  of  a  special  report  by  Mr.  Stonier 
(already  quoted),  the  present  detailed  description  will  be  restricted  to  the  more 
recent  discoveries  in  the  flat  lands  further  south. 

M'Aule/s  "  Lead^-f  In  March  1895,  Messrs.  Alexander  and  Angus  M'Auley 
discovered  the  lead'which  bears  their  name,  and  to  them  belongs  the  credit  of  the 
first  discovery  of  payable  gold  in  the  "  black  rock"  at  a  distance  from  the  present 
beach,  but  not,  as  is  frequently  stated,  for  the  first  discovery  of  gold  inland  from 
the  sea-line. 

The  lead  occurs  on  the  east  face  of  a  low,  narrow  sand-dune,  which  trends 
parallel  with  the  coast  line  for  several  miles.  For  a  long  distance  the  lead  keeps 
uniformly  on  the  eastern  face,  but  near  the  north  end  it  underlies  it.  Its  trend, 
so  far  as  traced,  is  about  north  and  south,  and  the  distance  from  the  coast  about 
three-quarters  of  a  mile. 

jM.  ■-   —  ■■  .—  ■■■  ■   ^       I   I    ■  I  ■  I    ^  -  ^     I    ■■■■■■      ■  ■■    I  ■         ■■  i  —,.11.-.  ■"  '■   '  "^~  -—.■!.  Ill  I  ^^^^^^-^^^m^^a-^^m^mm^t^ 

*  Papers  and  Reports  relatinjr  to  Mininji:  in  Ne#  Zealand,  1S93,  p.  120. 

t  The  term  *'  lead"  is  adopted  in  this  report  because  of  its  local  use  ;  the  auriferous  wash,  howeTer,  has  been 
deposited  by  the  action  of  the  sea  on  an  earlier  shore-line,  and  not  bjr  a  fluviatilc  stream. 
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The  sand-dunes — several  of  which  occur  between  the  coast  and  the  Esk  Biver — 
are  about  three  hundred  feet  wide,  and  from  ten  to  fifteen  foet  above  the  general 
level.  Locally  they  are  known  as  **  terraces" ;  this  term,  however,  has  a  local 
significance,  differing  from  the  ordinarily  accepted  meaning  of  the  term  in 
mining.  About  M*Auley'8  Lead  and  Jerusalem  Creek,  it  simply  denotes  long, 
narrow  windrows  of  loose  white  sand  parallel  to  each  other  and  the  coast ;  and 
separated  by  areas  of  low  marshy  ground  covered  with  stunted  vegetation,  chiefly 
speargrass. 

The  "  black  rock"  cropping  out  along  the  present  coast  line  on  a  uniformly 
level  horizon  indicates  a  prior  extension  of  the  swampy  conditions  seawards,  and 
a  subsequent  encroachment  of  the  sea.  But  whether  the  slight  elevation  of  the 
surface  of  the  black  rock  represents  an  elevation  of  the  land  or  depression  of  the 
sea-bed,  or  simply  an  accumulation  of  sand  thrown  up  by  stormy  conditions, 
sufficient  data  is  not  yet  to  hand  to  enable  a  determination  being  arrived  at. 

The  following  rough  section  of  the  country  between  the  sea-coast  and  the  edge 
of  the  forest  land  west  of  M*Auley's  Lead,  will  give  a  fair  idea  of  the  so-called 
terraces,  and  possibly  suggest  a  mode  of  formation.  If  the  most  western  dune  or 
terrace  be  regarded  as  approximately  the  position  of  an  earlier  shore  line  of  a 
broad,  shallow  estuary,  the  middle  terrace  may  be  regarded  as  the  probable  site  of 
a  sand-bar  which  gradually  shut  off  the  sea- water ;  the  land  drainage  and  rainfall 
into  the  intervening  area  would  gradually  tend  to  render  the  impounded  shallow 
sea-water  brackish,  and  subsequently  fresh  ;  whilst  the  suspended  matter  would 
form  nutriment  for  swamp  vegetation,  the  decay  of  which  has  coloured  all  the 
underlying  beds,  so  far  as  tested,  to  a  more  or  less  degree  of  blackness. 

A  repetition  of  similar  conditions  would  account  for  any  number  of  dunes  or 
**  bars"  to  suit  the  circumstances. 
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One  of  the  small  sections  represents  the  outcrop  of  the  "  black  rock"  on  the 
coast,  along  which  it  forms  a  most  marked  feature ;  and  the  other  the  nature  of 
the  sinking  at  M'Auley's  Prospecting  Claim  ;  the  latter  being  to  scale.  At  this 
point,  however,  the  over-burden  of  loose  white  sand  is  exceptionally  heavy,  as  the 
lead  here  is  under  the  terrace. 


A  short  distance  north  from  M^Auley's  the  terrace  takes  a  turn  to  the  eastward, 
and  swampy  conditions  prevail  in  the  direct  line  of  strike.  At  this  point  the  lead 
has  been  lost,  and  a  considerable  distance  intervenes  between  its  north  end  and 
the  next  nearest  workings  which  are  known  as  Coolgardie.  The  connected  line 
of  claims  which  form  M'Auley's  Lead  proper  extends  for  a  distance  of  about  two 
miles. 

Since  M'Auley's  discovery  the  terraces  have  been  followed  as  guides  in  pros- 
pecting ;  but  it  is  doubtful  whether  their  present  positions  can  always  be  regarded 
as  having  been  permanent  since  the  first  accumulation  of  the  loose  sand  forming 
them,  for  the  prevailing  wind  must  tend  to  move  them  forward  in  the  direction  of 
its  course.  This  objection  applies  only  to  the  loose  sand  above  the  compact  or 
swampy  conditions,  in  which  the  inequalities  would  be  permanent.  The  bend  to 
the  eastward,  north  of  M'Auley's  Claim,  may  be  due  to  the  protection  afforded 
by  the  higher  sand-dunes  on  the  shore  line  opposite  to,  and  a  little  south  of,  this 
point,  which  intercept  and  modify  the  force  of  the  wind ;  whilst  the  unprotected 
terrace  further  south  would  tend  to  move  bodily  in  a  more  or  less  straight  line. 
Hence,  there  is  every  reason  to  expect  to  find  in  the  level  swampy  areas  between 
the  terraces  other  old  shore  lines  twelve  feet  deep.  At  this  level  the  compact  black 
sand — locally  identified  as  the  "  black  rock  " — is  met  with,  and  five  feet  below  its 
surface  the  auriferous  layer  is  reached.  Underlying  the  wash  is  a  layer  of  reddish- 
brown  sand,  which  is  regarded  as  bottom.  At  the  west  side  or  back  of  the  lead 
the  auriferous  layer  forms  but  a  thin  streak,  which  thickens  gradually  on  the 
underlay  seawards.  Its  richness  decreases  proportionately  with  the  thickening, 
and  the  overburden  becomes  correspondingly  heavier.  Hence,  the  width  of  the 
workings  represents  the  payable  limit  of  the  wash  following  the  underlay.  This 
fact  holds  good  for  the  whole  lead,  the  workable  width  of  which,  under  present 
conditions,  varies  from  about  fourteen  feet  to  thirty  feet. 

The  richest  portion  of  the  wash  lies  well  up  on  the  sloping  bottom  of  the  lead, 
just  as  do  the  "  sniggers  "  of  the  present  beaches  after  south-easterly  gales.  The 
gradual  cessation  of  the  gales  and  recession  of  the  waves  tend  to  draw  off  the 
lighter  particles  down  the  sloping  surface  of  the  beach,  leaving  the  heavier  stranded 
beyond  the  reach  of  normal  waves,  Nature  thus  performing  on  a  gigantic  scale  the 
panning  of  the  miner. 
c 
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In  a  number  of  claims — ^Williams  and  Party's,  for  instance — two  layers  of 
auriferous  sand  occur,  separated  bj  about  three  inches  of  barren  sand,  the  auriferous 
layers  in  this  instance  being  six  inches  and  ten  inches  thick.  The  intervening 
barren  sand  increases  in  thickness  in  some  claims — as  at  Keats  and  Party^s — to 
about  two  feet. 

About  twelve  inches  above  the  top  of  the  black  sand  is  a  layer  of  varying  thick- 
ness known  as  the  "  blue  seam,"  which  carries  colours  of  gold,  this  colour  of  the 
layer  being  due  to  the  distribution  of  black  sand  particles  through  the  pure  white. 
This  "  seam  "  represents  very  probably  sBolian  concentration  on  the  surface  of  the 
compact  black  rock.  The  concentrating  action  of  the  wind  by  removal  of  the 
lighter  particles  of  quartz  sand  is  seen  to  advantage  any  windy  day  on  the  sea 
beaches ;  at  a  distance  the  wind-borne  particles  have  the  appearance  of  dust.  In 
this  way  large  areas  of  beach  surface,  covered  with  a  thin  superficial  layer  of  the 
heavy  black  sand  grains,  have  been  completely  sifted  of  the  lighter  quartz  particles 
which  were  left  entangled  by  the  waves. 

In  the  black  rock  above  the  wash  very  black  thin  bands  occur  at  intervals,  one 
very  characteristic  one  (about  one  inch  thick)  just  above  the  wash.  These  are 
exceedingly  hard,  most  likely  owing  to  the  precipitation  of  an  iron  salt  by  organic 
matter. 

In  October  last  there  were  but  four  claims  at  work  north  of  M^Auley's  Lead. 
In  the  most  northern — Wilson  and  Bourke's — the  stripping  is  very  heavy ;  about 
sixteen  inches  of  wafih  is  said  to  underlie  it. 

As  before  stated,  north  of  this  point  a  break  in  the  lead  occurs,  extending  for 
at  least  a  mile.  Tip  to  this  point  the  "  terrace  "  has  run  a  true  course  nearly 
north  and  south ;  here  it  takes  an  easterly  bend.  If,  as  there  is  reason  to  believe, 
the  lead  represents  an  earlier  shore  line,  a  sinuous  bend  partly  round  a  projection 
seawards,  or  following  an  inshore  encroachment,  may  naturally  be  expected,  which 
may  account  for  the  loss  of  the  lead  at  the  north  end  of  MAuley's,  irrespective  of 
the  contour  of  the  terrace ;  on  the  other  hand,  the  lead  may  yet  be  found  on  its 
course  under  the  swampy  land,  and  ultimately  connect  with  the  Coolgardie  lead, 
which  lies  in  the  same  general  direction. 

South  from  MAuley's  Claim  the  lead,  with  few  exceptions,  is  being  worked  in  a 
continuous  line  of  claims  for  about  one  mile  and  a  half.  The  richest  portion, 
however,  lies  north  towards  the  prospecting  claim. 

Prospecting  has  been  extended  for  a  considerable  distance  south  of  the  most 
southern  workings  but  without  success,  gold  being  obtainable,  but  not  in  payable 
proportion.  In  this  direction  the  wash  shows  a  considerable  thickening,  accom- 
panied by  a  corresponding  depreciation  in  richness.  In  M  Auley  Brothers'  Claim, 
at  the  extreme  south  end,  the  auriferous  layer  is  three  feet  six  inches  thick  and 
the  approximate  width  twenty  feet.  An  attempt  was  being  made  to  work  about 
two  feet  of  this  wash. 
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CooJgitrdie  Lead, — This  lead  is  situated  on  the  west  side  of  Jerusalem  Creek. 
Three  claims  only  were  at  work,  but  active  prospecting  was  proceeding  between  it 
and  the  mouth  of  the  creek.  A  number  of  claims  have  already  been  worked  out 
north  of  the  above  lead. 

The  most  interesting  feature  about  the  Jerusalem  Creek  mines,  and  one  of 
hopeful  import  to  the  field,  is  that  several  distinct  runs  of  gold-bearing  sand  have 
been  proved  in  the  swampy  flats  as  well  as  in  the  terrace.  In  the  swampy  ground 
the  sinking  is  from  nine  feet  to  twelve  feet.  The  runs  of  wash  vary  in  thickness 
from  one  foot  to  two  feet  by  a  width  of  about  twelve  feet.  Water  stands  within 
about  three  feet  from  the  surface. 

Close  to  the  head  of  Jerusalem  Creek  the  gold  is  obtained  from  about  two  feet 
of  white  sand  just  above  the  black  rock,  the  best  yield  being  from  a  seam  about 
three  inches  thick  directly  above  the  latter.  The  underlying  black  rock  has  been 
tested  to  a  depth  of  twelve  feet,  but  nothing  beyond  colours  was  obtained  ;  this, 
however,  appears  to  have  been  a  single  test. 

North  from  Jerusalem  Creek  the  coast  country  loses  its  level  character,  and 
changes  from  marshy  land  traversed  by  low  parallel  sand-dunes  to  very  undulating 
country,  corered  with  high  dunes  irregularly  disposed.  Between  the  sand  hills 
fresh  water  channels  trend  from  the  adjacent  high  lands  in  the  west.  At  intervals 
large  basin-shaped  depressions  occur,  also  filled  with  fresh  water.  Along  the  shore 
line  high  narrow  sand-dunes  extend,  the  leeside  of  which  affords  capital  camping 
ground  for  the  itinerant  miners  who  periodically  visit  the  locality  after  stormy 
weather  to  work  the  "  sniggers  "  or  concentrates  formed  by  the  action  of  the  high 
waves.  In  October,  however,  this  locality  was  practically  deserted  owing  to  the 
superior  attractions  of  M'Auley's  Lead  and  the  absence  of  gales. 

All  the  workings  on  the  high-levels  back  from  the  beach  in  this  neighbourhood 
have  been  in  the  loose  white  sand. 

During  my  inspection  small  quantities  were  selected  from  the  tailing  heaps  of  at 
least  two-thirds  of  the  claims  on  M*Auley*s  Lead  for  the  purpose  of  obtaining,  by 
assay,  a  general  idea  of  the  loss  in  the  first  part  of  the  treatment.  In  like  manner 
8n:iall  quantities  of  the  concentrates,  after  amalgamation,  were  secured  ;  from  the 
general  average  of  these  samples  the  following  results  were  obtained  under  the 
supervision  of  Mr.  J.  C.  H.  Mingaye,  F.C.S.,  Analyst  and  Assayer  to  the 
Department : — 

[4138]  Mixed  tailings  from  about  two-thirds  of  M*Auley*s  Lead  Claims  — 

Gold 2  dwta.  14  grs.  per  ton. 

Silver •• 1  dwt.     7     „  „ 

Metallic  tin  005  per  cent. 

Ko  platinum  or  platinoid  metals  detected. 
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[4139]  ConcentrateB  from  about  two-thirds  of  M'Auley's  Lead  Claims,  after 
amalgamation — 

Gold 2  ozB.  )9dwt8.    3  grs.  per  ton. 

Platinum 0    „     18    „       17    „        „ 

Iridosmine under  15    „        „    . 

Metallic  tin 5*12  per  cent. 

[4270]  Tailings  from  H^^mmond,  Dowling,  and  Party's  Claim — 

Gold 3  dwts.  19  grs.  per  ton 

Silrer    3     „      19    „  „ 

No  platinum  or  platinoid  metals  detected. 

[4260]  Concentrates  from  Hammond,  Dowling,  and   Party's  Claim,  after 
passing  three  times  over  amalgam  plates — 

*Gold 15  0Z8.  1  dwt.  12  grs.  per  ton. 

Platinum 2    „  18  dwts.   3    „  „ 

Iridosmine    « 0    „  17    „       7    „  „ 

Metallic  tin 28*52  per  cent. 

The  following  assay  results,  obtained  in  the  Department's  Laboratory  t,  are 
quoted  to  show  the  extent  to  which  concentration,  on  a  small  scale,  has  been 
carried  on  as  regards  the  metals  other  than  gold,  and  the  tin  oxide.  Unfortunately, 
these  returns  afford  no  data  of  value,  as  particulars  are  not  available  as  to  the 
quantities  of  wash  operated  on. 

With  the  exception  of  No.  1251,  these  samples  were,  presumably,  concentrated 
in  the  ordinary  manner  by  frequent  passage  over  carpet-covered  tables.  The 
exception  was  the  result  of  manipulation  in  a  small  experimental  machine  con- 
sVucted  by  a  Mr.  E.  Touug,  but  nothing  is  known  of  the  principle. 

[245]  Concentrated  beach  sand  from  Ballina — 

Platinum 428  ozs.    9  dwts.    4  grs.  per  ton. 

Iridium   26   „      16     „       16    „         „ 

Osmiridium    161   „      13    „      20    „         „ 

Other  platinoid  metals 2  „       16    „      11    „        „ 

Gold 2  „       19     „       12    „ 

[1251]  Beach  sand  from  theEichmond  Eiver  district,  concentrated  by  Mr.  E. 

Toung — 

tOold    70oz8.  4dwts.  16  grs.  per  ton. 

Platinum  86    „    5     „        4    „         „ 

Ifidium 8    „    6    „  14    „ 

Iridosmine    6    „    0    „  18    „  „ 

Other  platinoid  metals   4    „    8    „  2    „  „ 

Metallic  tin 25*7  percent. 

[2690]  Concentrated  beach  sand,  containing  some  amalgam  from  the  Eich- 

mond  Eiver  district — 

Gold 100  ozs.  18  dwts.  7  grs.  per  ton. 

Platinum 68    „      0     „       4    „        „ 

Osmiridium    8    „    18     „      23     „        „ 

Iridium  and  other  platinoid  metals      2    „      1      „      19    „        „ 

Metallic  tin    28*96  per  cent. 


*  Chiefly  from  amalgam  which  escaped  from  the  plates. 

t  Ami.  Rept  Dept.  Mines  and  Agric  N.  S.  Wales  for  1894  [1895],  p.  67. 

X  In  this  case  it  is  known  that  none  of  the  gold  got  had  been  removed  by  amalgamation  before  concentration. 
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[2879]  Concentrates  from  J.  Ware's  Claim,  Eichmond  Eiver  District — 

Platinmn 129  ozs.  9  dwts.  16  grs.  por  ton. 

Osmiridium  68  „    0    „        7    „        „ 

Iridiam  and  other  platinoid  metals   ...       5   ,,    0    ,,        7    „        „ 
Gold   0  „    9    „      11    „        „ 

[3499]  Concentrated  beach  sand  from  between  Aicbmond  Biver  Heads  and 
Byron  Bay — 

Platinum    7  ozs.  18  dwts.  22  grs.  per  ton. 

Osmiridium    1   ,,      6     „       0    „        „ 

Other  platinoid  metals 0  „     8     „       6    „        „ 

Gold   0  „     9     „     18     „ 

Metallic  tin 16*82  per  cent. 

Composition  and  characteristics  of  the  wash, — High  specific  gravity,  fineness  of 
component  particles,  and  colour,  are  the  physical  characteristics  which  immediately 
arrest  attention. 

The  specific  gravity  of  a  sample  of  the  wash  from  M'Auley's  Claim  carefully 
determined  by  Mr.  Mingaye  was  4*42,  that  of  the  average  concentrates  of  the  lead 
after  amalgamation  4*22. 

An  attempt  was  made  to  estimate  the  proportion  of  quartz  sand  in  the  natural 
wash  by  means  of  a  gravity  solution,  viz.,  borotungstate  of  cadmium  which  has  a 
density  of  3*28.  "With  the  exception  of  a  few  grains  which  remained  in  suspension, 
the  whole  of  the  sample  settled  at  the  bottom  of  the  tube  ;  from  which  it  may  be 
inferred  that  the  proportion  of  quartz  is  very  slight,  as  indicated  by  the  high 
specific  gravity  (4.42). 

On  warming  a  little  of  the  wash  with  distilled  water  the  solution  gave  an  acid 
reaction  with  litmus  paper.  On  roasting  at  a  low  heat  in  the  open,  the  organic 
matter  and  colouring  were  readily  burnt  off,  which  opens  up  the  question  as  to 
the  relative  advantages  of  roasting  and  solution.  To  effect  thorough  combustion 
of  the  organic  matter  by  roasting  open  hearths  or  plates  lightly  spread  charges 
and  frequent  raking  will  be  necessary.  The  two  processes  are  equally  effective  as 
far  as  cleansing  the  sand  grains  is  concerned ;  roasting,  however,  removes  the 
peaty  particles  which  would  remain  practically  untouched  in  the  solution ;  this 
does  not,  however,  affect  the  equal  value  of  the  solution  process,  as  the  peaty 
fragments  would  not  interfere  with  amalgamation.  The  question  therefore, 
resolves  itself  entirely  into  one  of  relative  cost.  After  roasting  in  the  open  it  was 
found  that  the  major  portion  of  the  titanic  iron  could  be  removed  by  magnetic 
separation.  Briefly  stated  the  wash  is  composed  chiefly  of  small  zircons — mostly 
uncoloured — ilmenite  (titanic  iron),  quartz,  garnets,  tinstone,  and  varying  pro- 
portions of  gold,  platinum  and  platinoid  metals.  The  hardness  (75)  and  highly 
crystalline  character  of  the  zircon  sand  suggests  the  possibility  of  its  utilization 
for  the  preparation  of  an  improved  variety  of  sand- paper. 
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The  CneDc^s  of  the  compoDcnt  particles  of  the  wash  will  be  eaaiest  comprehended 
from  the  results  achiered  in  sizing  teats,  which  are  given  in  tho  following  abstract: — 
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Payable  leads  beneath  those  at  present  worked, — So  far  as  could  be  ascertained 
yerj  few  attempts  have  been  made  to  test  the  sandbeds  beneath  the  present  wash 
level.  In  some  of  the  very  few  test  holes  below  the  bottom  of  the  leads  colours  of 
gold  have  been  found.  It  appears  very  probable  that  deeper  leads  exist,  but  the 
possibilitj  of  working  below  a  stripping  level  is  not  very  bright,  unless  the  yield  be 
high.  The  presence  of  permanent  water,  with  impossible  drainage  and  porous  and 
treacherous  ground,  requiring  powerful  pumping  machinery  and  close  timbering 
or  boxing,  would  render  working  very  costly. 

Derivation  of  the  gem  sand  and  associated  metals  and  metallic  minerals, — As 
might  be  expected,  considerable  diversity  of  opinion  exists  as  to  the  source  of  the 
precious  metals  in  the  sands  of  the  north  coast  beaches.  Some  regard  the  adjacent 
coast  ranges  as  the  original  repository ;  others  surmise  the  existence  of  auriferous 
reefs  beneath  the  sea  parallel  with  the  coast  line ;  whilst  others,  regardless  alike 
of  distance  and  opposing  currents,  look  even  so  far  as  the  West  Coast  of  New 
Zealand,  where  similar  auriferous  sands  occur.  The  theory  of  precipitation  from 
flea  water  is  also  not  without  its  advocates. 

Eor  the  sake  of  comparison  it  is  interesting  to  note  Sir  Julius  von  Haast's 
description  of  the  alluvial  workings  on  the  West  Coast  of  New  Zealand.  The 
earliest  found  and  most  elevated  of  the  drifts  rest  on  terraces  composed  of  Marine 
Tertiary  strata  where  they  have  escaped  denudation  by  the  streams  descending 
from  the  mountains.  The  second  group  of  gold  diggings  are  those  in  the.  beds  and 
alluvial  terraces  of  streams  which  intersect  the  first  mentioned  leads.  Third,  the 
beach  terraces  which  extend  to  an  altitude  of  two  hundred  and  twenty  feet,  and 
mark  several  changes  in  the  level  of  the  shore  line  within  a  comparatively  recent 
geological  period.  In  this  group  also  must  be  classed  the  gold  deposits  formed  on 
the  present  coast  line  by  the  action  of  the  surf  and  currents,  which  distribute  along 
the  shore  the  gold  brought  down  by  the  streams.*  As  detailed  geological  survey 
proceeds,  the  interesting  problem  of  origin  presented  by  the  north  coast  auriferous 
beaches  will  doubtless  receive  practical  demonstration  \  in  the  meantime  the  follow- 
ing possible  sources  may  be  discussed : — 

(fl)  The  imderlying  Siluro- Devonian  rocks. 

(li)  The  Clarence  Coal-Measures,  particularly  the  basal  and  middle  beds  of  the 
Series. 

(c)  Early  drainage  channels,  represented  by  drifts  under  basalt. 

(d)  The  auriferous  (?)  basalt  at  the  Kichmond  Hiver  Heads. 

(je)  Present  drainage  channels  from  the  eastern  margin  of  the  auriferous  and 

stanniferous  rocks  of  New  England. 

^_  -  ■      ■    ' 

•  Mining  Statements  and  Goldfieid  Reporti,  New  Zealand,  1803,  p.  156     By  Authority. 
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In  considering  the  above  suggested  sources  it  is  essential  that  the  enormous 
spread  of  the  auriferous  sands  along  the  coast  should  be  kept  prominently  in  view. 
Prom  near  the  Queensland  Border  to  Port  Macquarie  at  least  these  sands  have 
been  worked ;  and  even  as  far  south  as  Shellharbour,  south  of  WoUongong,  similar 
sands  occur,  and  have  received  a  little  attention.  The  distance  between  the  extreme 
points  mentioned  is  about  five  hundred  miles.  In  considering  the  probability  of 
any  restricted  source,  such  as  the  Ballina  basalt,  it  must  also  be  remembered  that 
the  trend  of  the  coast  current  is  southerly. 

The  break  in  the  continuity  of  the  auriferous  sand  along  the  coast,  between  the 
main  southern  (Shellharbour)  and  the  nearest  northern  (Fort  Macquarie),  will, 
perhaps,  eventually  be  accounted  for  by  the  difference  between  the  geological  form- 
ations of  the  watershed  between  these  points  and  those  opposite  the  auriferous 
beaches. 

(a)  The  underlying  Siluro-Devonian  rocks  developed  on  the  north  coast,  between 
Broken  Bay,  near  Ballina  and  Sutherland  Point,  near  the  Tweed  River  Heads,  con- 
tains numerous  quartz  reefs.  In  a  few  instances  assays  up  to  several  penny- 
weights of  gold  per  ton  have  been  obtained  from  the  most  favourable ;  but  the 
average  results  have  not  exceeded  two  pennyweights  per  ton.  Mr.  E.  F.  Pittman, 
after  an  examination  of  the  auriferous  beaches  between  the  Eichmond  and  Tweed 
Rivers,  came  to  the  conclusion  in  the  year  18S0  that  the  black  sand  and  gold 
evidently  come  from  a  drift  (underneath  the  basalt)  derived  from  the  underlying 
older  rocks  (Siluro-Devonian).* 

The  basalt  referred  to  touches  the  coast  about  Ballina  at  the  Richmond  Heads, 
where  it  overlies  the  Clarence  Coal-Measures,  hence  any  drifts  directly  underlying 
it  having  the  above  deviation  must  have  been  transported  from  the  Siluro-Devonian 
area  on  the  north.  The  drift  becomes  additionally  important  if,  instead  of 
restricting  its  source  to  the  underlying  rocks,  we  regard  it  as  evidence  of  exclusive 
channels  which,  prior  to  the  basalt  outflow,  drained  from  the  high  auriferous  and 
stanniferous  areas  to  the  west.  This  extension  -of  the  source  of  the  drift  would 
account  for  the  large  proportion  of  the  gem  sand  and  the  tinstone  which  are 
invariably  associated  with  the  gold  and  platinum  metals  in  the  beach  sands ; 
neither  of  which  could  be  reasonably  assigned  wholly  to  the  Siluro-Devonian 
sedimentary  rocks. 

(5)  The  Clarence  Coal-Measures  form  the  surface  rocks  along  the  coast  from  a 
little  north  of  Ballina  to  nearly  opposite  Solitary  Island,  a  distance  of  about  eighty 

•  Loc.  eit.,  p.  245. 
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miles  south.  The  auriferous  character  of  these  measures  is  based  upon  the 
discovery  of  gold  in  minuto  specks  in  the  Hawkesburj  Sandstone  (which  is 
regarded  as  the  equivalent  of  the  middle  beds  of  the  above  measures)  at  North 
Shore  and  Govett's  Leap,  by  the  Kev.  W.  B.  Clarke,*  and  recently  by  Professor 
Liiversidge  in  the  same  beds  at  Pyrmont,  and  in  the  overlying  Wianamatta  shales 
in  the  University  Grounds,  Sydneyf.  The  basal  conglomerate  of  the  Clarence 
Coal-Measures,  so  far  as  is  known,  has  not  been  tested.  This  bed  has  an  extensive 
outcrop  along  the  western  margin  of  the  coal  bnsin,  where  a  thickness  of  several 
hundred  feet  rests  directly  on  the  auriferous  Siluro-Devonian  slates  and  sand- 
stones of  the  eastern  falls  of  the  New  England  Tableland.  Where  exposed  in  creek 
sections  the  conglomerate  and  intercalated  coarse  grits  are  generally  very  friable  ; 
frequently  quartz  pebbles  are  abundant,  the  bulk,  however,  being  slate  and  granite. 
Considering  the  nearness  of  the  Dalmorton,  Mann  Kiver,  and  Sclferino  reeFs, 
and  the  junction  of  the  stanniferous  granite,  it  is  reasonable  to  expect  to  find  at 
least  traces  of  gold,  tin,  and  gem  stones  in  a  conglomerate  formed  from  the  wear- 
ing down  of  such  rocks.  Through  the  kindness  of  Mr.  W.  J.  Mulligan,  of  O.  B.  X. 
Creek,  about  twenty  miles  from  Grafton,  I  have  been  able  to  test,  by  panning  off, 
about  fifty  pounds  of  this  conglomerate  ;  but,  contrary  to  expectation,  none  of  the 
above-mentioned  minerals  were  detected^  The  test,  however,  can  only  be  regarded 
as  a  superficial  one.  Though  gold  has  been  determined  in  the  Hawkesbury  Series, 
there  is  no  record  of  platinum  ever  having  been  detached. 

The  basal  beds  of  the  Clarence  Measures  have  an  additional  interest  inasmuch 
as  beds  of  similar  age  and  geological  horizon  have  recently  identified  by  Mr.  E.  P. 
Pittman,  Government  Geologist,  as  containing  artesian  water  at  Moree. 

(e)  Drifts  under  basalt. — This  possible  source  has  already  been  alluded  to  under 
section  (a).  Basalt  is  extensively  developed  as  a  surface  rock  between  Ballina 
and  Casino;  thence  north-westerly  up  the  channel  of  the  Eichmond  River  to 
Roseberry  Station,  and  from  there  north-easterly  to  the  coast  at  Point  Danger. 

Another  outcrop  trends  north  from  Casino  to  Pairy  Mount,  and  from  there 
north-east  to  the  Valley  of  the  Tweed,  where  it  joins  the  first-mentioned. 

The  isolated  patches  of  basalt  at  Tobbimoble,  and  near  Doubleduke  Peak  on  the 
dividing  range  of  the  Clarence  and  Richmond  coast  waters  afford  indisputable 
evidence  of  a  southern  extension  of  the  Richmond  basalt  sheet,  or  of  a  similar  flow 
now  almost  entirelv  removed. 

*  Southern  Goldfields,  pp.  44  and  244  (8vo)l    Sydney,  1860. 
t  Joum.  K.  Soc.  N.  8.  Wales,  1894,  XXVIII,  pp.  185-8. 
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Under  the  Tobbimoble  basalt  patch,  which  is  now  but  ten  to  fifteen  feet  thick, 
resting  on  Hawkesbury  Sandstone^  qaartz,  pebbly,  and  granular  drift  occur,  which 
has  been  prospected  by  three  or  more  shafts,  a  little  gold  being  obtained.  From 
selected  samples  fine  colours  of  gold  and  a  little  of  the  characteristic  gem  sand  of 
the  beach  wash  were  obtained.  Tobbimoble  lies  about  ten  miles  south-west  of 
M*Auley's  Lead. 

* 

The  extensire  basalt  flows  of  the  Bichmond  and  Tweed  Districts  in  all  probability 
filled  up  the  pre-existing  drainage  system  from  the  western  tablelands,  and  this 
would,  as  before  stated,  account  for  the  composition  of  the  beach  sands,  formed 
from  denudation  of  the  old  channel  debris. 

(i).  Basalt  as  a  Source  of  the  Oold, — According  to  Mr.  Munro,  gold  was  first 
reported  in  decomposed  basalt  at  Black  Head,  near  the  town  of  Ballina,  in 
February,  1888.  The  only  other  record  of  the  occurrence  of  gold  in  basalt  ascer- 
tainable is  that  recently  announced  by  Mr.  J.  Collett  Moulden,  A.E.S.M.,  from 
Kangaroo  Island  ofE  the  south  coast  of  South  Australia.*  Professor  Tate  in  an 
editorial  note  states  that  the  basalt  referred  to  occurs  as  an  intrusion  in  mica  schist. 
The  specimen  microscopically  examined  by  Mr.  Moulden  contained  a  small  speck  of 
gold  embedded  in  it  which  might  hare  be^  caught  up  from  a  reef  in  the  intruded 
schist. 

The  late  Government  Geologist,  Mr.  C.  S.  Wilkinson,  described  the  Ballina 
occurrence  in  the  following  terms : — **  The  town  of  Ballina,  which  is  immediately 
within  the  river  entrance  from  the  ocean,  is  situated  on  the  fiat ;  but  the  north 
head  of  the  entrance  consists  of  a  small  hill  of  dense  black  basalt  and  blown  sand. 
About  half  a  mile  further  north  is  the  Black  Eock  (Head),  a  perpendicular  clifE 
thirty  feet  high,  facing  the  ocean,  and  composed  at  the  base  of  hard  dense  basalt, 
then  a  bed  four  to  ten  feet  thick  of  scoriaceous  volcanic  agglomerate,  overlaid  by 
fifteen  to  twenty  feet  of  hard  dense  columnar  basalt ;  above  this  is  about  thirty 
feet  of  soft  decomposed  laminated  basalt. 

"  Mr.  Munro  informed  me  that  from  the  lower  agglomerate  bed  several  parcels 
had  been  treated  in  Sydney — one  of  over  3  tons  yielding  at  the  rate  of  2  dwt. 
10  gr.  of  gold  per  ton,  and  another  of  19  cwt.  yielding  18  dwt.  11  gr.  of  gold 
per  ton ;  a  total  of  about  7  tons  17  cwt.  treated  gave  an  average  yield  of  12  dwt. 
per  ton.  These  beds  have  a  slight  dip  inland,  and  could  be  easily  worked.  There 
is  no  doubt  that  the  gold  and  platinum  in  the  sand  and  gravel  on  the  beach,  which 
has  for  years  past  been  worked  to  the  north  and  south  of  Black  Bock,  have  been 
derived  from  the  denudation  of  the  basalt,  the  rippling  action  of  the  ocean  surf 
tending  to  throw  back  the  gold  with  the  black  sand  and  shingle  drift  about  high- 
water  level."t 

•  Tnuu.  R.  Soc  8.  Austr.,  1895,  Vol.  XIX,  Pt  I,  pp.  71-72. 
t  Ann.  Rept  Dept  Minet  N.S.  Wales  for  1889,  p.  208. 
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Mr.  Wilkinson  personally  selected  samples  from  the  4-ft.  led  in  Jones'  shaft— 
from  the  top  1-ft.  layer  of  the  lower  8-ft.  bed,  from  the  top  bed  thirty  feet  thick 
and  from  lower  7-ffc.  level — all  at  Black  Bock.  In  only  one  of  these  samples  was 
the  Departmental  Analyst,  Mr.  Mingaye,  able  to  detect  even  a  trace  of  gold. 

Mr.  Wilkinson  also  selected  samples  from  the  same  basalt  sheet  near  Lismore  ; 
in  none,  however,  was  gold  detected. 

Whilst  recently  at  Ballina  I  also  selected  a  sample  from  the  agglomerate,  and 
later  on  Mr.  Munro  forwarded  a  larger  sample.  In  both  instances  care  was  taken 
to  break  away  the  seaworn  face,  and  to  take  only  the  freshly  exposed  materiaL 
Large  duplicate  assays  and  panning  tests  failed  to  detect  the  presence  of  gold  in 
either  sample. 


The  value  of  the  discovery  is  greatly  discounted  by  the  conflict  between  the 
numerous  fire  assay  results  and  those  obtained  by  mechanical  treatment  from 
bulk  parcels,  a  statement  of  which,  through  the  kindness  of  Mr.  Munro,  is  here 
given. 

Statement  of  Crushingi  of  Basalt  from  Black  Bock,  Ballina. 


Whore  treated. 


Yield  per  ton. 


Remark*. 


Sydney  Mint 


Pftrke  and  Lacy")  o  f 


ft 

» 


tons  owt.  qn.   lb. 

0  17     1     16 

3      8    0     10 

1  18    8     15 

0    19    1       3 
0    14    1     16 


ox.  dwt.  gra. 

0    15  6 

0      2  12 

0    12  13 

0    18  11 

0      9  18 


From  sea-face,  lower  seam. 


ft  I*  >» 

From  drif  e  in  lower  seam. 


i»  i»  »i 

From  top  or  surface  seam. 


20  to  30  ft. 


The  abore  parcels  were  despatched  in  three  lots  at  different  dates  in  1888. 

Were  it  not  for  the  yields  from  the  two  parcels  obtained  from  drives  in  the 
lower  seam  (one  of  which  is  stated  to  have  been  from  twenty  to  thirty  feet  in 
length),  the  discrepancy  between  the  assay  and  bulk  crushing  results  might  be 
accounted  for  by  the  accidental  occurrence  of  gold  in  the  exposed  scoriaceous 
agglomerate  face  at  the  foot  of  the  Black  Bock,  the  vesicular  cavities  of  which 
would  act  as  small  riffle  holes  as  the  auriferous  sand  of  the  coast  is  dashed  against 
it  by  the  wash  of  the  waves  which  continuously  reach  it,  save  at  low  tide.  That 
gold*  sands  have  been  perpetually  dashed  against  this  bed  is  undoubted,  because 
of  the  occurrence. of  one  of  the  richest  patches  of  beach-sand  just  on  the  north 
side  of  the  Black  Bock. 
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'  The  presence  of  gold  in  the  decomposed  basalt  forming  the  soil  on  the  top  of 
the  cliff  just  below  the  lighthouse  (where  the  discovery  was  first  made)  does  not 
weaken  the  above  solution  of  the  question,  because  the  wind-blown  sand  men- 
tioned by  Mr.  Wilkinson  has  at  one  time  extended  over  the  top  of  the  basalt  at 
this  point ;  a  little  of  it  even  now  remains.  As  it  was  drifted  away  by  the  wind  a 
few  fine  gold  particles  would  remain  on  the  surface  of  the  decomposing  basalt,  and 
would  slip  into  sun-cracks  and  joints,  and  thus  account  for  the  surface  prospects 
obtained.  It  is  unaccountable  why  such  favourable  prospects  obtained  from  bulk 
samples  have  not  been  followed  up. 

The  gemsand  and  tinstone,  which  are  such  uniformally  persistent  associates  of 
the  gold  and  platinum  of  the  beach-sands,  can  hardly  have  been  derived  from  the 
basalt,  even  if  the  gold  was.  A  quantity  of  the  crushed  basalt  was  carefully 
panned,  but  no  trace  of  any  enclosed  gem-stones  could  be  seen  under  the 
microscope;  even  if  these  had  been  present  in  quantity  their  presence  would, 
perhaps,  be  best  accounted  for  by  accidental  engulfment  in  a  basalt  overflow. 

{e)  Present  drainage-channels  from  the  eastern  margin  of  the  auriferous  and 
stanniferous  rocks  of  the  Neio  England  Table-land. — These  channels  have  a  pre- 
cipitous watershed  from  the  above  formations,  and  short  courses  to  the  ocean. 
They  are  very  subject  to  flooding  in  rainy  seasons,  the  currents  at  such  times 
being  swift  and  powerful.  The  lower  stretches  of  these  rivers  have  little  fall,  and 
here  the  heavier  burdens  from  the  precipitous  upper  reaches  are  dropped,  whilst 
only  the  finest  particles  are  swept  on  to  the  sea. 

Where  the  watershed  is  formed  of  rocks  diflfering  from  those  mentioned  above 
(as  west  of  Sydney,  where  the  Hawkesbury  Series,  and  the  Permo-Carboniforous 
Measures  form  the  high  lands)  the  characteristic  auriferous  sand  is  absent  from 
the  coast  beaches. 

Taking  all  these  facts  into  consideration,  it  seems  most  probable  that  the  earlier 
drainage  channels  (represented  by  the  drifts  under  the  basalt  flows),  and  the 
present  surface  streams,  have  been  and  are  the  feeders  of  the  auriferous  beaches. 
The  early  drainage  channels  probably  first  began  the  work  of  transporting  the 
sand  to  the  sea,  which  is  now  being  carried  on  by  the  present  drainage  system. 
Owing  to  the  extreme  fineness  of  the  particles  the  powerful  currents  of  these  old 
torrential  rivers — like  the  present — were  able  to  overcome  the  high  gravity  of  the 
component  minerals,  and  sweep  them  on  to  the  ocean,  where  they  encountered  an 
opposing  current  and  the  shoreward  sweep  of  the  waves.  Since  the  basalt  flow 
filled  up  these  early  rivers,  and  turned  the  waters  into  new  channels,  atmospheric ' 
denudation  has  been  steadily  wearing  away  the  volcanic  cover,  and  bringing  the 
imprisoned  drifts  again  within  the  transporting  influence  of  rain  and  stream  to 
the  further  enrichment  of  the  beaches. 
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XVJ. — The  Australian  Geological  Record  for  the  Year  1895,  with 
Addenda  for  the  Years  1 891-1895  ;  by  R.  Etheridge,  Junr., 
Curator  of  the  Australian  Museum,  &c.,  and  W.  S.  Dun, 
Assistant  Palaeontologist. 


A.  (S.)  :— 

Mineralschatze  von  Tasmanien.     Zeitschri/t  PraJct,    Oeologie,  1895^  Heft  2, 

pp.  85-87. 
[Eeview  of  Wilsott,  A.  P. — Minerals  and  Mining  in  Tasmania,  Tram,  JV. 

Eng.  Inst.  Mg.  and  Mech.  JSngt.,  1893,  XLTII,  pp.  384-393.] 
Steinkohlen    unter    Sydney.      Zeitschrift   Frakf.    Geologte,  1895,   Heft  2, 

p.  87. 
[Eeyiew  T.  W.  E.  Datid  and  E.  F.  Pittmak.— The  Discovery  of  Coal  under 

Cremorne,  Sydney  Harbour,  Records  Geol,  Survey  N.  S,  Wales,  1894, 

IV,  pp.  1-7.] 

Abmxtaoe  (H.) — Auriferous  Eesources  of  Victoria.  Mining  Journal,  1895, 
LXV,  No.  3108,  p.  299 ;  Ibid,  No.  3109,  p.  327. 

Babu  ( — .) — Les  Ecoles  des  Mines  de  la  Colonie  de  Victoria  (Australie), 
Annales  des  Mines,  1895,  VII  (9),  Liv.  3,  pp.  363-372. 

Balfotjb  (L.) — See  Officeb  (G.) 

Babtojt  (C.  H.) — Outlines  of  Australian  Physiography.  Pp.  ISO.  (8vo.  Mary- 
borough, 1895.) 

Bate  (H.  G.)  Broken  Hill  Vughs,  Occurrences  and  Probable  Causes.     Trans. 
Austr,  Inst  Mining,  Eng,,  1895,  III,  pp.  192-196. 

Beach  Mining — Auriferous  ^each  Mining  in  Australia.  Engineering  and 
Mining  Journal,  1895,  LX,  pp.  491,  492. 

Benjamin  (J.) — [Report  on  the  Eivertree  Silver  Mine.]  Ann.  Bept.  Dept. 
Mines  and  Agric.  iV".  S.  Wales  for  1895,  pp.  55,  56. 

Bbabfobd  (William) — The  Indicator  Feature  in  some  Gold  Occurrences. 
Austr.  Mining  Standard,  1895,  XI,  No.  334,  pp.  197,  198 ;  Trans.  Austr. 
Inst.  Mining,  Eng.,  1895,  III,  pp.  231-236. 

Bbown  (D.  a.) — The  Charters  Towers  Pyrites  Company's  "Works.  Ann.  Bept. 
Dept.  Mines  Qland  for  1895,  p.  53. 

Bbown  (H.  T.  L.) — South  Australia.  Eeport  on  Northern  Territory  Explorations. 
S.  Austr.  Pari.  Papers,  1895,  c  {E),  No.  82,  pp.  34  ;  maps,  views. 
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Cabd  (G.  W.)  :— 

Progress  Report  of  the  Curator  and  Mineralogist.    Ann,  Eepi.  Dept.  Mines 

and  Agric.  N,S,  Wales  for  1895,  pp.  ISl-,  185. 
On  a  Trachjtic  Eock  from  the  Coonabarabran  District.     "Records  Oeol.  Survey 

iV^.&  Wales,  1895,  IV,  Pt.  3,  pp.  115-117,  t.  10. 
Mineralogical  Notes,  No.  3.    Records  Geol.  Survey  I^.S.  Wales,  1895,  IV, 

Pt.  3,  pp.  130-134. 
On  Blue  Dolomite  in  Lode-quartz.    Records  Geol,  Survey  N.S,  Wales,  1895, 

IV,  Pt.  3,  pp.  140,  141. 

On  some  Rock-specimens  from  the  Auriferous  Granite  at  Timbarra.    Records 
Geol.  Survey  N.S.  Wales,  1895,  IV,  Pt.  7,  pp.  154-158. 

Cabne  (J.  E.) : — 

Chromite  Mining  in  New  South  "Wales.     Engineering  and  Mining  Journal, 
1895,  LIX,  p.  653. 

Chromite  Mining  in  the  Gundagai  and  Tumut  Districts  (N.S.W.)     Austr, 
Mining  Standard,  1895,  XI,  No.  333,  p.  185 ;  No.  334,  p.  200. 

Progress  Report  [for  the  Tear  1895].     Ann,  Rept,  Dept,  Mines  and  Agrie. 

N.S,  Wales  for  1895,  pp.  124,  125. 
Further  Report  on  the  Chrome  Deposits  of  the  Gundagai  and  Tumut  Districts. 

Ann,  Rept.  Dept,  Mines  and  Agric,  N',S,  Wales  for  1895,  pp.  125-128, 

plan. 

.  Report  on  the  Toolong  and  Bogong  Goldfields.     Ann,  Rept,  Dept,  Mines  and 
Agric,  N.S,  Wales  for  1895,  pp.  128-131,  map. 

Report  on  the  Bywong  Goldfield.     Ann,  Rept.  Dept,  Mines  and  Agric,  2^,8, 
Wales  for  1895,  pp.  132-138,  map. 

Report  on  an  Auriferous  Deposit  at  Batlow.  Ann,  Rept,  Dept,  Mines  and 
Agric,  N.S,  Wales  for  1895,  pp.  138,  139,  plate. 

Report  on  Big  Reefs  near  Bateman's  Bay.  Ann,  Rept,  Dept,  Mines  and 
Agric,  N,S.  Wales  for  1895,  pp.  140, 141. 

Report  on  a  Deposit  of  Cinnabar  near  Lionsville.  Ann,  Rept,  Dept.  Mines 
and  Agric,  J^,S,  Wales  for  1895,  pp.  141-144. 

Report  on  the  Commba,  Bucca  Creek,  and  adjacent  Reefs.  Ann,  Rept,  Dept. 
Mines  and  Agric.  J!^,S.  Wales  for  1895,  pp.  144-149. 

Report  on  the  Auriferous  Beach  Sands  of  the  Esk  River  and  Jerusalem  Creek, 
in  the  Parish  of  Esk,  County  Richmond.  Ann,  Rept,  Dept,  Mines  and 
Agric.  N.S,  Wales  for  1895,  pp.  149-160,  diagram. 

Coal — Australian  Coal.    Engineering  and  Mining  Journal,  1895.     LIX,  pp.  ^Q,  67. 

CooKSET  (T.) — Some  Suggestions  regarding  the  Formation  of  "  Enhydros,"  or 
Water-Stones.    Rec,  Austr,  Mm.,  1895,  II,  No.  6,  pp.  92-94. 
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CoBNiSH  (T.)— Victorian  Gold  Mining.  Mining  Journal,  1894,  LXY,  No.  3116, 
p.  645 ;  No.  3117,  p.  578 ;  No.  3118,  pp.  603,  604 ;  No.  3119,  p.  641 ;  No. 
3120,  pp.  682,  683 ;  No.  3122,  p.  748  ;  No.  3125,  p.  838  ;  No.  3127,  p.  882 ; 
No.  3129,  p.  947 ;  No.  3140,  p.  1291 ;  No.  3146,  p.  1482  ;  No.  3149,  p.  1579. 

Cox  (J.  C.) — [Exhibit  of  an  opalised  Lamellibrancli  from  WHteclifEs.]  Proc, 
Linn,  Soc.  I^.S,  Wales,  1895,  X  (2),  Pt.  3,  p.  467. 

CUBBAK  (J.  M.)  : — 

On  a  Natural  Mineral  Spring  at  Bungonia.     Joum,  B,  Soc,  N^S,  Wales  for 

1894  [1895],  XXVin,  pp.  54-59,  Pt.  1. 
On  the  Structure  and  Composition  of  a  Basalt  from  Bondi,  New  South 

Wales.     Joum.  B.  Soc.  N,S.  Wales  for  1894  [1895],  XXVin,  pp.  217- 

231,  Pts.  9-12. 
[Exhibit  of  typical  Trachyte  from  Coonabarabran,  and  Sapphire  in  Matrix 

from  N.S.  Wales],  Proc,  Linn,  Soc.  1^,8,  Wales,  1895,  X  (2),  Pts.  3, 

p.  467. 

David  (T.  W.  E.)  .— 

[Exhibit  of  Silurian  Sponges  from  Tass.]     Proc,  Linn,  Soc,  If.S.  Wales, 

1895,  X  (2),  Pt.  8,  p.  467. 
Title  Wilkinson  (C.  S.)  ;  Woodwaed  (A.  S.) 

Dbake  (F.  M.) — Milling  at  the  Wentworth  Mine  (N.S.W.)  Ausir,  Mining 
Standard,  1895,  XI,  No.  329,  p.  127. 

Dubois  (E.)  : — 

The  Climates  of  the  Geological  Past  and  their  £elation  to  the  E?olution  of 
the  Sun.    Pp.  VIII,  167.     (8yo.    London,  1895.) 

[Australia — ^Tertiary  Climate,  p.  20 ;  Palaeozoic  Climates,  pp.  29,  30,  36-38 ; 
Jurassic,  pp.  42,  43.] 

DtJN  (W.  S.)  :— 

Notes  on  the  Occurrence  of  Monotreme  Eemains  in  the  Pliocene  of  New 

South  Wales.     Records  Oeol.  Survey  I^.S.  Wales,  1895,  IV,  Pt.  3,  pp. 

118-126,  Pis.  11, 12. 
Annual  Beport  of  the  Assistant  PalsBontologist  and  Librarian  for  the  Year 

1895.     Jnn,  Bept.  Dept,  Min^s  and  Agric.  I^.S,  Wales  for  1895,  pp. 

188-191. 
Vide  Ethebidge  (R.,  Junr.). 

STnEBiDGE  (B.,  Junr.)  : — 

Official  Contributions  to  the  Palaeontology  of  South  Australia.  No.  8.  Pre- 
liminary Beport  on  Fossils  collected  in  the  Northern  Territory  by  H.  Y. 
L.  Brown,  Esq.,  Crovemment  Geologist.  S,  Austr,  Pari,  Papers,  1895, 
e  (E),  No.  82,  pp.  83,  34. 

[An  Olenellus  from  North  Australia.]  S.  Austr,  Pari,  Papers,  1895,  c  {E), 
No.  82,  p.  34. 
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Etheeidoe  (B.,  Jun.)  : — continued. 

Additional  Plant  Remains  from  the  Leigh  Creek  Coal-field,  Central  Aus- 
tralia. Trans,  B,  Soc,  8,  Austr,,  1895,  XIX,  Pt.  2,  pp.  138-145,  Pis.  4-6. 

On  the  Occurrence  o£  a  Stromatoporoid,  allied  to  Labech'a  and  Bosenella,  in 

the  Siluro-Devonian  Bocks  of  N.S.  Wales.    Becords  Geol.  Survey  N.S, 

Wales,  1895,  IV,  R.  3,  pp.  134-140,  Pis.  14-16. 
On  the  Occurrence  of  a  Plant  in  the  Newcastle  op  Fpper  Coal  Measures 
.  possessing   characters  both   of   the    Genera  Phyllotheca,  Brong.,  and 

Cingularia,  Weiss.     Becords  Geol  Survey  N8.  Wales,  1895,  IV,  Pt.  4, 

pp.  148-154,  Pis.  17-19. 
An  Undescribed  Coral  from  the  Wellington  Limestone.    Becords  Geol.  Survey 

N,S.  Wales,  1895,  IV,  Pt.  4,  pp.  160-162,  Pis.  21-22. 
Additional  Notes  on  the  Palaeontology  of  Queensland,  Pt.  1,  Paljeozoic. 

Proc.  Linn,  Soc.  N8.  Wales,  1895,  X   (2),  Pt.  3,  pp.  518-539,   Pis. 

39-11. 
Description  of  a  small  Collection  of  Tasmanian  Silurian  Fossils,  presented  to 

the  Australian  Museum  by  Mr.  A.  Montgomery,  M.A.,  Q-ovemment 

Geologist,  Tasmania.      Ann.  Bept.  Dept.  Mines  Tas.  for  1895-96,  pp. 

ili-xlviii,  plate. 

Etheridge  (R.,  Junr.)  and  Dux  (W.  S.) — ^The  Australian  Geological  Becord  for 
the  Year  1894,  with  Addenda  for  1891  to  1893.  Becords  Geol.  Survey  K  S. 
Wales,  1895,  IV,  Pt.  4,  pp.  168-198. 

Fletcheb,  (B.  J.) — Notes  on  a  recent  visit  to  some  Basalt  Caves  near  Skipton 
[Victoria].     Vict.  Nat.,  1895,  XII,  No.  5,  p.  53. 

GiPPS  (P.  G.  DE  V.)— The  White  Cliffs  Opal  Fields,  New  South  Wales.  Znyi- 
neering  and  Mining  Journal,  1895,  LIX,  pp.  437-438. 

Gbegort  (E.) — Geological  Development  of  the  Australian  Continent.  Autir. 
Mining  Standard,  1895,  XI,  No.  328,  p.  109 ;  No.  329,  pp.  125-126 ;  No.  330, 
pp.  140-141. 

GoTDEE  (G.  A.)  Notes  on  Working  the  McArthur-Porrest  Process  of  Extracting 
Gold      Trans.  Austr.  Inst.  Mining,  Eng.,  1895,  III,  pp.  159-170. 

Hall  (E.)— The  Origin  of  Malachite.  Austr.  Mining  Standard,  1895,  XI,  No. 
372,  p.  696. 

Hall  (T.  S.) — The  Geology  of  Castlemaine,  with  a  subdivision  of  Part  of  the 
Lower  Silurian  Eocks  of  Victoria,  and  a  List  of  Minerals.  Proc.  B.  Soc.  Vict., 
1805,  VII  {n.s.),  pp.,  55-88,  t.  6. 

Hall  (T.  P.)  and  Pbitchaed  (G.  B.)— The  Older  Tertiaries  of  Maude,  with  an 
Indication  of  the  Sequence  of  the  Eocene  Eocks  of  Victoria.  Proc,  B.  Soc. 
Vict.,  1895,  VII  (n.s.),  pp.  180-196. 
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Hammond  (P.  T.) — On  a  Supposed  Sulpho-carbonate  of  Lead,  from  the  Australian 
Broken  Hill  Consols  Mine,  Broken  Hill.  Becords  Oeol,  Survey  N".  8.  Wales^ 
1895,  IV,  Pt.  4,  pp.  163-166. 

Hendebson  (J.  B.) — Annual  Eeport  of  the  Government  Analyst  for  the  Tear 
1895.     Ann,  Bept.  DepL  Mines  Q'landfor  1895,  pp.  165-166. 

Heussleb  (C.  a.) — Mount  Morgan  Gold-mine.  Austr.  Mining  Siandm^d,  1895, 
XI,  No.  365,  p.  586. 

Hickie  (J.  B.) — Opals  and  Opal  Mining  in  Western  Queensland.  Ann,  Bept, 
Dept,  Mines  Q'landfor  1895,  p.  64. 

Hooo  (E.  B.:)—See  Officeb  (G.) 

HOT?CHIN  (W.)  : — 

New  Facts  bearing  on  the  Glacial  Features  of  Halle tt's  Cove.    Trans,  B,  Soc. 
S.  Austr.,  1895,  XIX,  Pt.  1,  pp.  61-69. 

Carboniferous  Foraminifera  of  Western  Australia,  with  descriptions  of  New 
Species.     Trans.  B,  Soc.  S.  Ausir,,  1895,  XIX,  Pt.  2,  pp.  194-198,  PI.  10.' 

Two  New  Species  of  Cretaceous  Foraminifera.    Trans. B.  Soc,  S.  Ausfr.,  1895, 
XIX,  Pt.  2,  pp.  198-200,  PI.  10. 

Hume  (W.  F.)— Oceanic  Deposits,  Ancient  and  Modern.  Natural  Science,  1895, 
YIII,  No.  44,  pp.  270-276. 

Hir?TTEB  (S.  B.) — Tide  Melbourne,  Department  of  Mines. 

Ibvine  (G.  H.) — Modus  Operandi  at  the  Works  of  the  Mount  Morgan  Gold- 
mining  Company,  Limited,  Queensland.  Ann.  Bept.  Bept.  Mines  Q'landfor 
1895,  pp.  50-52. 

Jack  (B.  L.) — Report  of  the  Government  Geologist  [for  the  year  1895], 
containing : — 

a.  Water  at  Bowenville  and  Laidley. 
h.  Coal  near  Brisbane. 

c.  Coal  on  the  Northern  Railway. 

d.  Prospecting  for  Gold  on  the  "  Conglomerate  "  Range. 
Ann.  Bept.  Dept.  Mines  Q'land.for  1895,  pp.  167-176,  maps. 

Jaquet  (J.  B.)  : — 

Progress  P.eport  [for  the  Tear  1895].  Ann.  Bept.  Dept.  Mines  and  Agric, 
N.  S.  Wales  Jar  1895,  pp.  173-174. 

[Reports  on  Gold  Reefs  at  Cumberoona  and  Wjrndham.     Ann.  Bept.  Dept. 
Mines  and  Agric.  N".  S.  Wales  for  1895,  p.  174. 
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Jaqtjet  (J.  B.)  : — eontinued, 

Eeport  on  Specimen  Hill,  Binni  Creek.  Ann,  Bept  Dept,  Mines  and  Agric. 
N.  S.  Wales  for  X895,  p.  174. 

Beport  on  Metalliferous  Deposits  at  Sestdown,  Amphitheatre,  Hermidale,  and 
Bee  Mountain.  Ann.  Bept.  Dept,  Mines  and  Agric,  N,  S,  Wales  for 
1895,  p.  175. 

Pirst  Report  on  the  Cujong  Gold-field.  Ann,  Bept,  Bept,  Mines  and  Agric. 
N,  3.  Wales  for  1895,  p.  175. 

lEteport  on  Auriferous  Deposits  in  the  Condobolin,  Melrose,  and  Cujong 

Districts.    Ann,  Bept,  Bept,  Mines  and  Agric,  N,  S.  Wales  for  1895,  pp. 

175-176. 
Second  Eeport  on  Mount  Drysdale.    Ann,  Bept.  Bept.  Mines  and  Agric,  IT,  S, 

Wales  for  1895,  pp.  176-177,  sections  ;  Austr,  Mining  Standard,  1895, 

XI,  No.  821,  p.  5. 

Eeport  on  Auriferous  Drifts  on  the  Talbragar  Eiver.  Ann,  Bept,  Bept,  Mines 
and  Agric.  N.  8.  Wales  for  1895,  pp.  177-178. 

Eeport  upon  the  Amos  and  Golden  Dyke  Mines,  Tuena.  Ann.  Bept,  Bept. 
Mines  and  Agric.  N.  S.  Wales  for  1895,  pp.  178-179,  sections. 

Geological  Eeport  on  the  Berthong  Estate,  near  "Wallendbeen.  Ann,  Bept. 
Bept.  Mines  and  Agric,  N,  S,  Wales  for  1895,  pp.  179-180,  map. 

Eeport  on  Gold-bearing  Eeefs  at  Woodstock.  Ann,  Bept,  Bept.  Mines  and 
Agric.  N,  S,  Wales  for  1895,  p.  180,  section. 

Geological  Eeport  on  the  Taigogrin  Gold-field.  Ann.  Bept,  Bept.  Mines  and 
Agric,  JV.  8.  Wales  for  1895,  pp.  180-181. 

Eeport  on  the  Occurrence  of  Platinum  at  Fifield.  Ann.  Bept,  Bept,  Mines 
and  Agric.  N.  S.  Wales  for  1895,  pp.  181-183. 

Petrological  Notes  on  two  Andesites  associated  with  Auriferous  Deposits  in 

N.  S.  Wales.    Becords  Geol,  Survey  N,  S.  Wales,  1895,  IV,  Pt.  4,  pp. 

158-159,  pi.  20. 
Notes  on  the  Geology  of  the  Auriferous  Grayels  occurring  in  the  upper 

portion  of  the  Shoalhaven  Valley,  N.  S.  Wales.    Becords  Geol.  Survey 

If,  8.  Wales,  1895,  IV,  Pt.  3,  pp.  126-129,  pi.  13. 

JoHKSON  (F.  D.)  ; — 

Physiography  of  the  Wadnaminga  Gold-fields,  South  Australia.  Austr.  Mining 
Standard,  1895,  XI,  No.  370,  p.  685 ;  No.  371,  p.  689 ;  Mining  Journal^ 
1895,  LXV,  No.  3140,  p.  1293 ;  No.  3141,  p.  132a. 

JoBOSfSTOif  (E.  M.) — Brief  Historical  Sketch  of  the  Geological  Eolations  of  Australia 
and  Tasmania.     Trans.  Austr,  Inst,  Mining  Eng.,  1895,  III,  pp.  256-284. 
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ZovTB  (T.  E.),  BuBBOws  (H.  W.),  Shebbobn  (C.  D.),  Millett  (F.  W.),  Hol- 
land (R.),  and  Chapmajt  (F.) — A  Monograph  of  the  Foraminifera  of  the 
Crag.     Part  II.  PalcsontograpMcal  Society,     (^to.  London,  18950 
Containing:— Auatralian    occurrence    of — Biloculina   elongata,   p.  97;    JB, 
depressa,  p.  100 ;    Spiroloculina  dorsata,  p.  112  ;    Miliolina  cuvierianCi, 
p.  119;  M.  iricaminata,  p.  120;  if.  ohlonga^  p.  120;  M.  hicornis,  p.  123  ; 
do.^  var,,  p.  123 ;  M.  Ferussacii,  var.,  p.  121 ;  Comuspira  foliacea,  p.  132  ; 
Orhifoloideg  complanatus,  p.  137 ;  Textilaria  aajittula,  p.  145  ;  T.  sulcata, 
p.  146;  T.  agglutinans,  p.  149;  T.  trochus,  p.  151;  T.  gihhosa^  p.  154; 
JBolivina  punctata,  p.  169 ;  JB,  cBnarienni,  p.  170 ;  CassiduUna  Icsvigata 
p.  173 ;    Lagena  glohosa,  p.  179 ;  L,  sulcata,  p.  188 ;  X.  9n6'Zo,  p.  193  ; 
L.  hesagona,  p.  19it ;  X.  marginata,  p.  200 ;  Glandulina  Iccvigata,  p.  210. 

JuBD  (J.  "W.) — On  some  simple  Massive  Minerals  (Crystalline  Rocks)  from  India 
and  Australia.     Min,  Mag.,  1895,  XI,  No.  50,  pp.  56-63. 

Katskb  (H.  W.  F.) — Early  History  of  Colonial  Mining—Or,  is  Scientific  Mioiag 
necessary.     Trans.  Austr.  Inst.  Mining,  JEng.,  1895,  III,  pp.  183-191 

Kboupe  (G-.) — Die  Rostung  goldhal tiger  Erze.  Oesterreicliische  Zeitschrift  fur 
JBerg-und  Huttenwesen,  1895,  XLIII,  No.  36,  pp.  471-475  ;  Ihid.,  No.  37, 
pp.  488-491,  t.  14. 

XuNTZE  (O.) — Geogenetische  Beitrage.  (8vo.  Leipzig,  1805.)  [Gumhelina  tas- 
manica,  pp.  45,  46.]- 

liEiGH  (W.  S.) — Progress  Report  of  the  Superintendent  of  Caves  for  the  Year 
1895.    Ann.  Bept.  Dept.  Mines  and  Agric.  N.  S.  Wales  for  1895,  p.  187. 

lilTEBSTDOE  (A.)  : — 

Boleite,  Nantokite,  Kerargyrite,  and  Cuprite  from  Broken  Hill,  N.  S.  Wales. 

Joum.  B.  Soc.  JV.  8.  Wales  for  1894  [1895],  XXVIII,  pp.  94-93,  pi.  2. 
Preliminary  Note  on  the  Occurrence  of  Gold  in  the  Hawkesbury  Rocks  about 

Sydney.    Joum.  B.  Soc.  JST.  8.  Wales  for  1894  [1895],  XXVIII,  pp. 

185-188. 

MjLiTXAirD  (D.  G.) — Eeport  [for  the  Tear  1895],  containing : — 

a.  Pikedale  Oold-field. 

b.  Ipswich  District. 

c.  Coal  on  the  Central  Bailway. 

d.  Brookfield  Gold-mines. 

Ann.  Bept.  Dept.  Mines  Qland,for  1895,  pp.  182-189,  map. 

Mebceb  (T.) — Speculations  on  the  Origin  of  the  Diamond,  Bingara.  Trans.  Austr. 
Insi.  Mining,  Eng.,  1895,  III,  pp.  56-70. 

MmtBiLL  (G-.  P.) 

Notes  on  Asbestos  and  Asbestiform  Minerals.      TT.  8.  Kat.  Mus.    Froc^' 

1895,  XVIII,  pp.  281-292. 
[Analysis  of  Amphibole,  var.  Asbestos,  from  Cow  Flat,  N.  S,  Wales,  p.  291.] 
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MiEBS  (H.  A.)— [On  Marshite  from  Broken  Hill.]     Zeitschrift  Kryst.  Min.,  1894, 
XXIY,  p.  207— [Fide  L.  J.  S  [pencer],  Journ,  Chem.  Soc,  1895,  No.  397, 
pp.  604-505. 

MnTEBALS. — Some  Auatralian  Minerals.  Iron  and  Coal  Trades  Beview,  1895,  LI, 
No.  1,427,  p.  15. 

MnrEs  Depabtment,  Bbisba^e. — Annual  Eeport  of  the  Under  Secretary  for 
Mines  to  the  Honorable  Bobert  Philp,  M.L.A.,  Secretary  for  Mines,  including 
the  Beports  of  the  Gold-fields  Wardens,  Mineral  Lands  Commissioners, 
Inspectors  o£  Mines,  Government  Analyst,  and  Government  Geologists, 
during  the  Tear  1895.  Queensland  Pari  Papers,  1896,  C.A.  89,  pp.  191, 
maps.     (Folio.     Brisbane,  1893.    By  Authority.)     Containing,  inter  alia : — 

I.  Selheim,  p.  p.,  Fnder  Secretary  for  Mines.    Eeport  of  the  Depart- 

ment of  Mines,  Queensland,  for  the  Tear  1895,  pp.  5-21,  with 
Appendices. 

II.  Shakespeabe,  J.,  Inspector  of  Mines,  Northern  Division.     Notes  on 

Testing  Boilers  in  Bemote  Localities,  pp.  35,  36. 

SnAEESPEABE,  J.J  Special  Eeport  on  Methods  of  Mining  in  Deep 

Ground  in  Victoria,  pp.  37-49,  plates. 
Ibtine,  G.  H.    Modus  operandi  at  the  Works  of  the  Mount  Morgan 

Gold-mining  Company,  (Limited),  Queensland,  pp.  50-52. 
Bbown,  D.  a.    The  Charters  Towers  Pyrites  Company's  Works, 

p.  53. 
HiCKiE,  J.  B.      Opals  and  Opal-mining  in  Western  Queensland, 

p.  54. 

III.  Beports  of  Gold  Wardens  for  1895,  pp.  55-120. 

lY.  Eeports  of  Mineral  Commissioners  for  1895,  pp.  121-132. 

V.  Pbtab,  W.    Annual  Eeport  of    the  Inspector  of  Mines  in  the 

Southern  District  for  the  Tear  1895,  pp.  133-149. 

VI.  Shakespeabb,  J.    Annual  Eeport  of  the  Northern  Inspector  of 
Mines  for  the  Tear  1895,  pp.  150-158. 

VII.  McLean,  E.  G.    Annual  Eeport  of  the  Inspector  of  Mines  for  the 
Croydon  and  Etheridge  Gold-fields  for  the  Tear  1895,  pp.  159-161. 

VIII.  Bennett,  I.    Annual  Eeport  of  the  Inspector  of  Mines  in  the 
Central  District  for  the  Tear  1895,  pp.  162-164. 

IX.  Hendebson,  J.  B.    Annual  Eeport  of  the  Government  Analyst  for 
the  Tear  1895,  pp.  165-166. 

X.  Geological  Survey : — 

1.  Jack,  E.  L.,  Government  Geologist.    Ee  port,  pp.  167-176,  maps 

2.  Bands,  W.  H.,  Assistant  Geologist.    Eeport,  pp.  177-181. 

3.  Maitland,  a.  G.,  Assistant  Geologist.     Eeport,  pp.  182-189, 

map. 
4  Skebtchlt,  S.  B.  J.,  Assistant  Geologist.    Eeport,  pp.  190, 191. 
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Mijnss  DsPABTMENT,  H0BA.KT.— Report  of  the  Secretary  for  Mines  for  1895-6, 
includiiig  the  Eeports  of  the  Commissioners  of  Mines,  the  Inspectors  of 
Mines,  the  Geological  Surveyor,  the  Mount  Cameron  Water-race  Board,  &c., 
pp.  29,  XLVIir,  pi.  No.  60.  (Folio.  Hobart,  1896.  By  Authority.)  Con- 
taining:— 

I.  Belstead,  F.,  Secretary  for  Mines.    Eeport  for  the  Tear   1896, 

pp.  7-10. 

II.  Eeports  of  Commissioners,  pp.  11- 

III.  Annual  Report  of  the  Chief  Inspector  of  Mines,  pp.  14-16. 

IV.  Mo5TOOMEiiT,  A.  Anni^  Report  of  the  Geological  Surveyor, 
pp.  16-17. 

V.  Report  of  the  Mount   Cameron  Water-race  Board  for  the  Tear 

ending  30th  June,  1896,  p.  17. 

VI.  MoNTOOMKBT,  A.    Diamond  Drills,  pp.  18-21. 

VII.  Mine  Managers*  Examination,  pp.  22-24. 

VIII.  Mining  Statistics,  pp.  25-29. 

IX.  MoNTOOMEBT,  A.  Report  on  the  Mineral  Fields  of  the  Gawler 
River,  Penguin,  Dial  Range,  Mount  Housetop,  Table  Cjfcpe,  Cam 
River,  and  portion  of  the  Arthur  River  Districts,  pp.  i-xx. 

X.  MoNTGOMEBY,  A.    Report  on  the  Zeehan-Dundas  Mineral  Fields  in 

February,  1896,  pp.  xxi-xxxviii. 

XI.  MoNTQOMEBT,  A.  Goological  Survey  of  the  Lefroy  Gold-field, 
pp.  xxxix-xl. 

XII.  Ethebidge,  R.,  Junr.  Description  of  a  Small  Collection  of  Tas- 
manian  Silurian  Fossils  presented  to  the  Australian  Museum  by  Mr. 
A.  Montgomery,  M.A.,  Government  Geologist,  Tasmania,  pp.  xli- 
xlviii,  plate. 

Mines  Depabtmext,  Melboubne — Annual  Report  of  the  Secretary  for  Mines 
and  Water  Supply  to  the  Honorable  Henry  Foster,  M.P.,  Minister  of  Mines 
and  Water  Supply  for  Victoria,  including  Reports  on  the  working  of  Part 
III  of  Mines  Act,  1890,  Diamond  Drills,  Water  Supply,  etc.,  etc.,  etc., 
during  the  year,  1895.  Victorian  Farl.  Papers,  1896,  No.  8884,  pp.  86, 
maps,  plans,  &c.  (Folio.  Melbourne,  1896.  By  Authority.)  Containing, 
inter  alia : — 

I.  Tbavis,  J.,  Acting  Secretary  for  Mines  and  Water  Supply.    Report, 

pp.  7-12. 

II.  MuBBAY,  S.,  Chief  Engineer  of  Water  Supply.    Report,  pp.  13-16. 

III.  MuBBAT,  R.A.F.,  Government  Geologist.  Annual  Report  for  the 
year  1895,  pp.  17-26. 

IV.  Rosales,  H.    Laboratory  Report  for  the  year,  1895,  pp.  26-30. 
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Mines  Department,  Melboubne — continued. 

V.  Fulton  E.,  Coats  J.,  Babnes  B.,  Eonaldbon  A.  L.,  Milne  J. 
Eeport  of  the  Board  of  Examiners  for  Engine-driTers  for  the  year 
1895,  p.  31. 

Vr.  Mining  Inspectors-Genebal.    Eeports  for  1895,  pp.  31-87. 

VII.  Mining  Machinxsy,  pp.  37-74,  plans,  Ac.  [Extraction  of  Gold 
by  Cyanide  Process;  Treatment  of  Battery  Sand  at  Tarnagnlla; 
Noriega's  New  Process  for  Treating  Ores ;  Concentration  of 
Auriferous  Sulphides  in  California ;  Hendy-Norbom  Concentrator ; 
Ore- washing  at  Monteponi,  Sardinia ;  Blucher  Amalgamator ; 
Wimmera  Co.'s  Canyas  Vanner,  Stawell ;  Improvements  in  Apparatus 
for  Triturating  and  Amalgamating  Auriferous  Argentiferous  Ores  ; 
Frisbie's  Gold-Saving  Apparatus ;  Improved  10-ton  Chlorination 
Barrel ;  Classifier  and  Distributor ;  Concave  Buddie ;  Continuous 
Linkenbach  Table  ;  Compound  Volumetric  Sizing  Trommel ;  Single 
Trommel ;  Series  of  Trommels  ;  Conical  Bumping  Sizing  Trommels; 
Series  of  Inverted  Pyramidal  Boxes  ;  Salzburg  Percussion  Table ; 
Eittingers  Double-side  Percussion  Table;  Plant  at  School  of 
Mines,  Bairnsdale ;  Edward's  New  Boasting  Furnace;*  Beer's 
Combined  Crushing  Mill,  Amalgamator,  and  Ore-Concentrator; 
Lightner  Mill;  Suckling's  Dry-stamp  Battery;  Morel  Grinding 
Mill ;  Eeliance  Crushing  Eolls  ;  Merrall's  Hydraulic  Quartz  Mill ; 
Novel  Air-compressor ;  Compressed  Air-dryer  and  Eeheater ; 
Patent  Hot  Air  Motor;  Lansell's  Pneumatic  Water  Eaiser  and 
Ventilator;  Modem  Pumping  Engine;  Nance's  Donble-Acting 
Cornish  Plunger  Pump ;  Gould's  Electric  Mine  Pump :  lOO-Horse- 
power  Compound  Condensing  Engine;  Feed-water  ^Heater; 
Purifying  and  Heating  Apparatus  for  Feed-water ;  Excelsior  Patent 
Heater,  &c. ;  Instructions  to  Boiler  Attendants ;  Batteau  Fan  at 
Lens  Colliery ;  Colliery  Surface  Works. 

9.  BoKiNO.     Synopsis  of  Boring  Operations  in  Search  of  Auriferous 
Leads  and  Beefs,  and  of  Coal  Seams,  for  the  year  1895,  pp.  75-79, 
map. 
10.  Statistics,  pp.  80-83. 

Mines  Depaetment,  Melbouene. — Eeports  on  Eapid  Surveys  of  the  Gold- 
fields  : — 

Parish  of  St.  Amaud  (with  map).  By  S.  B.  Hunteb,  pp.  2.  Scale  of 
map:  40  chains  to  1  inch.  (Folio,  Melbourne,  1895.  By 
Authority.) 

Parish  of  Avoca  (with  map).  By  H.  E.  "Whitelaw,  pp.  2.  Scale 
of  map:  40  chains  to  1  inch.  (Folio,  Melbourne,  1895.  By 
Authority). 
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Mikes  Department,  Melbouene — continued. 

Inglewood  District — Parishes  of  Inglewood,  Salisbury  West,  Kurting, 
and  Glenalbyn  (with  maps.)  By  E.  A.  Moon,  pp.  4.  Scale,  of 
maps :  40  chains  to  1  inch.  (Folio,  Melbourne,  1895.  By 
Authority.) 

Parish  of  Bathscar  (with  map.)  By  H.  E.  Whitelaw,  pp.  2.  Scale 
of  map :  40  chains  to  1  inch.  (Folio,  Melbourne,  1895.  By 
Authority.) 

Parishes  of  Warrandyte,  Nillumbik,  Greensborough  and  Queenstown 
(with  map).  By  O.  A.  E.  Whitelaw,  pp.2.  Scale  of  map:  40 
chains  to  1  inch.     (Folio,  Melbourne,  1895.    By  Authority.) 

Parish  of  Berrimal  (with  map).  By  J.  Stibluto,  p.  1.  Sci^e  of  map  : 
40  chains  to  1  inch.     (Folio,  Melbourne,  1895.     By  Authority.) 

Mtetxs  jlstq  Agbicultube  Depabtment,  Sydney — Annual  Beport  of  the  Depart- 
ment of  Mines  and  Agriculture,  New  South  Wales,  for  the  year  1895.  N.S. 
Wales  Farl.  Fapers,  1896,  p.  191,  maps,  plans,  Ac.  (Folio,  Sydney,  1896. 
By  Authority).     Containing,  inter  alia : — 

I.  McLachlan,  D^  C,  Fnder  Secretary  for  Mines  and  Agriculture. 

Annual  Eeport,  pp.  1-79. 

II.  Slee,  W.  H.  J ,  Chief  Inspector  of  Mines.    Annual  Beport,  pp.  80- 

82,  plan. 

1.  Slee,  W.  H.  J.    Eeport  on  the  prospect  of  the  Drake  Gold- 

field,  p.  82. 

2.  Slee,  W.  H.  J.    Beport  on  Mining  in  the  Milparinka  District, 

pp.  82-83. 

3.  Slee,  W.  H.  J.   Eeport  on  the  Opal  Fields  at  White  ClifE,  p.  83. 

4.  Slee,  W.  H.  J.    Eeport  on  the   Bulgandra  Gold-field,  pp. 

83-84. 

5.  Slee,  W.  H.  J.    Report  on  the  Gilgunnia,  Overflow,  Eestdown, 

and  Hermidale  Mines,  pp.  84-85. 

6.  Slee,  W.  H.  J.    Eeport  on  the  Corowa  Workings,  p.  85. 

7.  Slee,  W.  H.  J.    Eeport  on  the  Mines  at  Coolabah,  Byrock, 

Mount  Drysdale,  and  Bald  Hills,  pp.  85-86. 

8.  Slee,  W.  H.  J.    Eeport  on  Mining  matters  in  the  Cobar 

District,  p.  86. 

9.  Slee,  W.  H.  J.    Beport  on  the  Mitchell's  Creek  Freehold 

Estate  Mine,  Mitchell's  Creek,  p.  87. 

10.  Slee,  W.  H.  J.    Eeport  on  Mining  at  Grenfell,  p.  88. 
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11.  Slee,  W.  H.  J.    Eeporton  the  New  Alluvial  Rush  at  Eeefton, 

pp.  88-89. 

12.  MiLKE,  D.,  Inspector  of  Mines.    Annual  Beport,  p.  89. 

13.  Hebbabs,  J.,  Inspector  of  Mines.     Annual  Seport,  pp.  90-91. 

14.  GoDFBET,  J.  B.,  Acting  Inspector  of  Mines.    Annual  Beport, 

p.  91. 

III.  Slee,  W.  H.  J.,  Superintendent  of  Diamond  Drills.  Beport  pp. 
92-93. 

IV.  Mackenzie,  J.  Examiner  of  Coal-fields.  Beport  for  the  Tear  1895, 
pp.  93-104. 

V.  Dixon,  J.,  Bates,  T.  L.,  Humble,  W.    The  Half-yearly  Beport  on 

the  Collieries  in  the  Northern  District  of  New  South  Wales,  and 
Accidents  investigated  by  the  Inspectors  of  Collieries  during  the  six 
months  ending  3 1st  December,  1895,  pp.  104-107. 

VI.  Dixow,  J.,  Bates,  T.  L.,  Htimble,  W.  The  Half-yearly  Beport  on 
the  Collieries  in  the  Northern  District  of  New  South  Wales,  and 
Accidents  investigated  by  the  Inspectors  of  Collieries  during  the  six 
months  ending  30  June,  1895,  pp.  108-111. 

VII.  BowAN,  J.  Half-yearly  Beport  of  the  Inspector  of  Collieries  on 
the  state  of  the  various  Collieries  in  the  Southern  and  Western 
Districts  of  the  Colony  of  New  South  Wales,  and  Accidents  therein, 
for  the  half-year  ending  30th  June,  1895,  p.p.  112-113. 

VIII.  Bow  AN,  J.  The  Half-yearly  Beport  of  the  Inspector  of  Collieries 
on  the  state  of  the  various  Collieries  in  the  Southern  and  Western 
Districts  of  the  Colony  of  New  South  Wales,  and  Accidents  therein, 
for  the  half-year  ending  3l8t  December,  1895,  pp.  114-115. 

IX.  PiTTMAK,  E.  F.  Geological  Survey  of  New  South  Wales.  Progress 
Beport  of  the  Government  Geologist  for  1895,  pp.  116-117,  with 
the  following  Appendices : — 

1.  PiTTMAK,E.  F.    Beport  on  the  Walbundrie  Beefs,  pp.  117-118. 

2.  PiTTMAK,  E.  F.     Second  Beport  on  the  Garangula  Gold-field, 

pp.  118-120. 

3.  PiTTMAK,  E.  F.     Beport  on  the  Country  between  Narrabri 

and  Moree,  pp.  120-123,  plan. 

4.  PiTTMAK,  E.  F.    Beport  on  the  probable  occurrence  of  Artesian 

Water  in  the  Clarence  Coal  Measures,  p.  123. 

5.  PiTTMAK,  E.  F.     Third  Beport  on  the  Garangula  Gold-field, 

p.  124. 


PAET  2.]  ExHERiDGE — Duif :  Oeologicdl  Eecord,  99 

Mixes  attd  AoRicrLTrRE  Depabtment,  Sydney — continued, 

G.  PiTTMAjr,  E.  F.  Rumoured  Discovery  of  Gold  at  Parramatta, 
p.  124. 

7.  Cabne,  J.  E.     Progreas  Report  for  the  Tear  1895,  pp.  124-125. 

8.  Cab5e,  J.  E.    Further  Report  on  the  Chrome  Deposits  on  the 

Gundagai  and  Tumut  Districts,  pp.  125-128,  plan. 

9.  Cabne,  J.  E.    Report  on  the  Toolong  and  Bogong  Gold-fields, 

pp.  128-131,  map. 

10.  Cabne,  J.  E.  Report  on  the  BywoDg  Gold-field,  pp.  132-139, 
map. 

11.  Cabne,  J.  E.  Report  on  an  Auriferous  Deposit  at  Batlow, 
pp.  138-139,  sketch. 

12.  Cabne,  J.  E.  Report  on  Big  Hill  Reefs  near  Bateman's  Bay, 
pp.  140-141. 

13.  Cabne,  J.  E.  Report  on  a  Deposit  of  Cinnabar  near  Lions- 
Tille,  pp.  141-144. 

14.  Cabne,  J.  E.  Report  on  the  Coramba,  Bucca  Creek,  and 
adjacent  Reefs,  pp.  144-149. 

15.  Cabne,  J.  E.  Report  on  the  Auriferous  Beach-sands  of  the 
Esk  River  and  Jerusalem  Creek,  in  the  Parish  of  Esk,  County 
Richmond,  pp.  149-160,  diagram. 

16.  Stonieb,  G.  a.     Geological  Report  upon  the  Slaughter  House 

Creek  District,  pp.  160-162. 

17.  Stonieb,  G.  A.    Report  on  the  Uralla  Gold-field,  pp.  162- 

165. 

IS.  Stonieb,  G.  A.  Report  on  Alluvial  Tin  at  Shannon  Vale, 
pp.  165-167,  map. 

19.  Stonieb,  G.  A.  *  Geological  Report  on  Crow  Mountaio,  pp. 
167-171,  map. 

20.  Stonieb,  G.  A.  Report  on  Country  between  Moree  and 
Warialda,  pp.  171-172. 

21.  Stonieb,  G.  A.  Report  on  the  Lismore  District,  pp.  172-173. 
Jaquet,  J.  B.  Progress  Report  [for  the  Tear  1895],  pp. 
173-174. 

22.  Jaqtjet,  J.  B.  Report  on  Gold  Reefs  at  Cumberoona  and 
Wyndham,  p.  174. 

23.  Jaquet,  J.  B.    Report  on  Specimen  Hill,  Binni  Creek,  p.  174. 

24.  Jaqttet,  J.  B.    Report  on  Metalliferous  Deposits  at  Restdown, 

Amphitheatre,  Hermidale,  and  Bee  Mountain,  p.  175. 
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25.  Jaquet,  J.  B.    First  Beport  on  the  Cujong  Gold-field,  p.  175. 

26.  Jaquet,  J,  B.    Beport  on  Auriferous  Deposits  in  the  Con- 

dobolin,  Melrose,  and  Cujong  Districts,  pp.  175-176. 

27.  Jaquet,  J.  B.    Second  Eeport  on  Mount  Drysdale,  pp.  176- 
177,  section. 

28.  Ja-QTIEt,  J.  B.     Eeport  on  Auriferous  Drifts  ontheTalbragar 

Eiver,  pp.  177-178. 

29.  Jaqttkt,  J.  B.    Eeport  upon  the  Amos  and  Golden  Dyke 
Mines,  Tuena,  pp.  178-179,  section. 

30.  Jaqitet,  J.  B.    Geological  Eeport  on  the  Berthong  Estate, 
near  Wallendbeen,  pp.  179-180,  map. 

31.  JIquet,  J.  B.    Eeport  on  Gold-bearing  Eeefs  at  Woodstock, 
p.  180,  section. 

32.  Jaquet,  J.  B.    Geological  Eeport  on  the  Talgogrin  Gold- 
field,  pp.  180-181. 

83.  Jaqitet,  J.  B.    Eeport  on  the  Occurrence  of  Platinum  at 
Eifield,  pp.  181-183. 

Cabd,  G.  W.    Progress  Eeport  of  the  Curator  and  Mineralo- 
gist, pp.  184-185. 

MnroATE,  J.  C.  H.    Progress  Eeport  of  the  Analyst  and 
Assayer,  pp.  185-186. 

Leioh,  W.  S.    Progress  Eeport  of  the  Superintendent  of 
Caves  for  the  Tear  1895,  p.  187. 

Leigh,  W.  S.  [Eeport  on  Eoad  through  the  Grand  Arch, 
Jenolan  Caves],  p.  1888. 

Dfn,  W.  S.    Annual  Eeport  of  the  Assistant  PalsBontologist 
and  Librarian  for  the  Tear  1895,  pp.  188-191. 

Mn^GAYB  (J.  C.  H.) — Progress  Eeport  of  the  Analyst  and  Assayer.    Ann.  Sept, 
Dept.  Mines  and  Agric.  N.8.  Wales  for  1895,  pp.  185-186. 

MO]!rT€K)lf£BT   (A.)  : — 

The  Macintosh  Eiver  District  (Taa.)    Austr.  Mining  Standard,  1895,  XI, 
No.  856,  p.  495. 

Geology  of  the  Zeehan  District  (Tas.)    Austr.  Mining  Standard,  1895,  XI, 
No.  352,  p.  452. 

The  Mineral  Eesourcee  of  Tasmania.    Austr.  Mining  Standard,  1895,  XI, 
No.  321,  p.  3. 
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MoifTTGOMEBT  (A.) — The  Useful   Minerals  of  Tasmania.     Trans,  Austr.  Insi. 
Mining,  Eng.,  1895,  III,  pp.  203-230 ;  Austr.  Mining  Standard,  1895, 
XI,  No.  367,  p.  620 ;  No.  868,  pp.  645-646 ;  No.  369,  pp.  662,  663. 
Annual  Eeport  of  the  Geological  Surveyor.    Ann.  Eept,  Dept,  Mina  Tas. 

for  1895-96,  pp.  16-17. 
Diamond  Drills.    Ann.  Bfpt,  Dept.  Mines  Tas.  for  1895-96,  pp.  18-21. 

Beport  on  the  Mineral  Fields  of  the  Gawler  Eiver,  Penguin,  Dial  Eange, 
Mount  Housetop,  Table  Cape,  Cam  Eiver,  and  portion  of  the  Arthur 
Eiver  District.     Ann.  Mept.  Dept.  Mines  Tas.  for  1895-96,  pp.  i-xx. 

Eeport  on  the  Zeehan-Dundas  Mineral  Fields  in  February,  1896.  Ann.  Bept. 
Dept.  Mines  Tas.  for  1895-96,  pp.  ixi-xxxiii. 

Geological  Survey  of  the  Lefroy  Gold-field.  Ann.  Bept.  Dept.  Mines  Tas. 
for  1895-96,  pp.  xxxix-xl. 

Suggestions  as  to  Classification  and  Description  of  Australasian  useful 
Mineral  Deposits.     Trans.  Austr.  Inst.  Mining,  Eng.,  1 895,  III,  pp.  7-18. 

Moon  (E.  A.) — Vide  Melbourne,  Department  of  Mines. 

MouLDEir  (J.  C.) — Potrographical  Observations  upon  some  South  Australian 

Eocks.     Trans.  B.  Soc.  S.  Austr.,  1895,  XIX,  Pt.  1,  pp.  70-78. 
MuiTDAr  (J.) — Tin-mining  in  North  Queensland.     Austr.  Mining  Standard,  1895, 

XI,  No.  332,  p.  169  ;  No.  333,  p.  1 85 ;  Engineering  and  Mining  Journal, 

1895,  LIX,  pp.  556,  557. 

MuBBAY  (B.  A.  F.) — Annual  Eeport  [of  the  Government  Geologist]  for  the  Tear 

1895.    Ann.  Bept.  Dept.  Mines  and  Water  Supply  Vict,  for  1895,  pp. 

17-26. 
New  South  Wales— The  Mineral  Productions  of  New  South  Wales.    Iron  apd 

Coal  Trades  Beview,  1895,  LI,  No.  1435,  p.  271. 
Officer  (G.),  Baltour  (L.),    akd  Hogg  (E.   H.)— Geological    Notes  on  the 

Country  between  Strahan  and  Lake  St.  Clair,  Tasmania  (with  map). 

Proc.  B.  Soc.  Vict.,  1895,  VII  («.«.),  pp.  119-130,  t.  7. 
Patjli.  (W.  J.) — Auriferous  Veins  at  Charters  Towers.      Trans.  Austr.  Inst. 

Mining,  Eng.,  1895,  III,  pp.  243-249. 

PiTTMAir  (E.  F.)  :— 

Geological  Survey  of  New  South  Wales.    Progress  Eeport  for  1895.    Ann. 

Bept.  Dept.  Mines  and  Agric.  KS.  Wales  for  1895,  pp.  116-117. 
Eeport  on  the  Walbundrie  Eeefs.     Ann.  Bept.  Dept.  Mines  and  Agric.  N.S. 

Wales  for  1895,  pp.   117-118;   Austr.   Mining   Standard,  1895,   XI, 

No.  330,  p.  142. 
Second  Eeport  on  the  Garangula  Gold-field.    Ann.  Bept.  Dept.  Mines  2^.8. 

Wales  for  1895,  pp.  118-120. 
Eeport  on  the  Country  between  Narrabri  and  Moree.    Ann.  Bept.  Dept. 

Mines  and  Agric.  If.S.  Wales  for  1895,  pp.  120-123,  map. 
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PiTTMAX  (E.  F.)  : — continued. 

Report  on  the  probable  Occurrence  of  Artesian  Water  in  the  Clarence  Coal 
Measures.   Ann.  Eept,  Dept,  Mines  and  Agric,  N.S.  Wales  for  1895,  p.  123. 

Third  Eeport  on  the  Garangula  Gold-field.     Ann,  Rept.  Dept.  Mines  and 

Agric.  N.8.  Wales  for  1895,  p.  124. 
Rumoured  Discovery  of  Gold  at  Parramatta.     Ann,  Rept,  Dept,  Mines  and 

Agric  N.S,  Wales  fur  1895,  p.  124. 
Willyamite,  a  New  Mineral  from  Broken  Hill,  N.S.W.    Zeitschrift  Kryst. 

Min.^  1895,  XXY,  p.  291.      [^Fide  L.  J.  S[pencer.] — Journ,  Chem,  Sac, 

Abstracts,  1896,  II,  p.  31.] 
On  the  Cretaceous  Formation  in  the  North-western  portion  of  New  South 

Wales.    Records  Geol.  Survey  N.S,  Wales,  1895,  IV,  Ft.  4,  pp.  143-148. 
The  Occurrence  of  Artesian  Water  in  Rocks  other  than  Cretaceous.     Austr. 

Mining  Standard,  1895,  XI,  No.  370,  pp.  673-674. 
The  Artesian  Water-bearing  Area  of  N.S.W.    Austr.  Mining  Standard,  1895, 

XI,  No.  325,  pp.  64-65 ;  No.  326,  pp.  79-80. 
Vide  WooDWABD  (A.  S.) 

Plummeb  (J.) — The  Treatment  of  Australian  Ores.  Engineering  and  Mining 
Journal,  1895,  LX,  p.  610. 

PouTEE  (D.  A.) — Notes  on  some  Minerals  and  Mineral  Localities  in  the  Northern 
Districts  of  N.S.  AVales.  Journ,  R.  Soc,  N.S,  Wales  for  1894  [1895.] 
XXVIII,  pp.  39-44. 

PosEPNY  (F.) — IJeber  die  Genesis  der  ErzlagerstStten.  Berg,  u,  Huttenmdnn, 
Jahrh,  zu  K.K.  Bergahad.  Leohen,  1895,  XLIII,  Hefts  1  and  2,  pp.  1-226. 

Power  (F.  D.) — Australasian  Views  on  the  Origin  of  Gold  Nuggets.     Mining 
Journal,  1895,  LXV,   No.   3II8,   p.  621;  Ibid,,  No.   3119,  p.  634;  Austr, 
Mining  Standard,  1895,  XI,  No.  350,  pp.  421,  422 ;  No.  351,  pp.  434,  435. 
Grlossary  of  Terms  used  in  Mining  Geology.     Trans,  Austr,  Inst,  Mining, 

Eng.,  1895,  III,  pp.  9J-158. 
Sampling  and  ore  buying  on  the  West  Coast  of  Tasmania.     Trans.  Austr. 

Inst,  Mining  Eng.,  1895,  III,  pp.  237-242. 
Pbitchaed  (G.  B.)  : — 

Notes  on  the  Fresh-water  Limestones  of  the  Geelong  District.     Geelong 

Nat,,  1895,  IV,  No.  3,  pp.  37-40. 
The  Sand-dunes  of  the  Coast.     Geelong  Nat,,  1895,  IV,  Nd.  3,  pp.  40-44. 
Notes  on  some  Lancefield  Graptolites.    Proc,  R,  Soc.  Vict.,  1895,  VII  (n.s.), 

pp.  27-30. 

On  the  Occurrence  of  Fossil  Bones  at  Werribee.  Proc,  R.  Soc,  Vict.,  1895, 
VII  (n.«.),  pp.  157, 158. 

Contribution  to  the  Palaeontology  of  the  Older  Tertiary  of  Victoria.  Lamelli- 
branchs.  Part  I.  Proc,  R.  Soc,  Vict,,  1895,  VII  (n,s,),  pp.  225-231, 
PI.  12. 

See  also  Hall  (T.  S.) 
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QuEENSLA^^) — Artesian  Water  in  Queensland.  Natural  Science^  1895,  YI,  No. 
40,  pp.  364-3GG. 

EA3n)8  (W.  H.)  :— 

Gympie  Gold-field  (Q.)     Austr.  Mining  Standard,  1895,  XI,  No.  330,  p.  142. 

Keport  on  the  Leichhardt  Gold-field  and  other  Mining  Centres  in  the  Clon- 
curry  District.     Queensland  Pari.  Fapers,  1895,  C.A.  72,  pp.  7. 

Report  [for  the  Tear  1895],  containing  : — 
a,  Eisvold  Gold-field. 
h.  The  Bower  Bird  Gold-field. 

c.  Cloncurry  District. 

d.  The  Croydon  Gold-field. 

Ann.  Bept.  Dept.  Mines  Qland  for  1895,  pp.  177-181. 

The  Leichhardt  Gold-field.     Austr.  Mining  Standard,  1S95,  XI,  No.  355,  p. 
484. 

Reed  (N.)— The  First  Auriferous  Drift.     Austr.  Mining  Standard,  1895,  XI,  No. 
325,  pp.  62,  63. 

RiCKAHD  (T.  A.)  : — 

Certain  Dissimilar  Occurrences  of  Gold-bearing  Quartz.    Froc.  Colo.  Sci. 

Soc,  1895;  Mining  Journal,  1895,  LXV,  No.  3119,  Suppl.,  pp.  1,2; 

Austr.  Mining  Standard,  1895,  XI,  No.  355,  pp.  485-487  ;   No.  357, 

pp.  505,  506. 
The  Indicator  Veins,  Ballarat,  Victoria.    Engineering  and  Mining  Journal, 

1895,  LX,  pp.  561,  562. 
Mining  at  Bendigo,  Australia.     Engineering  and  Mining  Journal,  1895,  LIX, 

pp.  29,  30  ;  Austr.  Mining  Standard,  1895,  XI,  No.  333,  p.  186. 

ROKALDSOX  (A.  L.)— Treatment  of  Battery  Sand  at  Tamagulla  by  Duncan 
Brothers'  Process.  Ann.  Bept.  Dept.  Mines  and  Water  Supply  Vict,  for  1895, 
p.  43. 

RosALES  (H.)— Laboratory  Report  for  the  Year  1895.  Ann.  Bept.  Bept.  Mines 
and  Water  Supply  Vict,  for  1895,  pp.  26-30. 

Ross  (W.  J.  C.) — ^The  Geology  of  Limekilns,  Bathurst  District.  Journ.  B.  Soc. 
N.  S.  Wales  for  1894  [1895],  XXVIII,  pp.  289-301,  pi.  42. 

RtCEEB  (A.  W.)— On  the  Magnetic  Susceptibilities  of  Specimens  of  Australian 
Basalts.     Journ.  B.  Soc.  N.  S.  Wales  for  1894  [1895],  XXVIII,  pp.  51-54. 

SaCCO  (P.)  :— 

Essai  sur  rOrogenie  de  la  Terre,  pp.  51,  plate.     (8vo.    Turin,  1895.) 
[References  to  Australia  ] 
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Shakespeabe  (J.) — Special  Eeport  on  Methods  of  Miniog  in  Deep  Ground  in 
Victoria.     Ann.  Bept,  Bept.  Mines  Qlandfor  1895,  pp.  37-49,  plates. 

Skebtchly  (S.  B.  J.) — ^Eeport  [for  tlie  Tear  1895],  containing: — 
a,  Herberton  Deep  Lead  (Tin). 
h.  Watsonville  Mines. 

c.  Montalbion  District. 

d.  Chillago  District. 

e.  Tate  River  Gold-field. 
f  Maruba  Gold-field. 

y.  Bockham^pton  District. 

Ann,  Bept,  Dept,  Mines  inland  for  1895,  pp.  190, 191. 

Slee  (W.  H.  J.)  :— 

Beport  on  the  prospect  of  the  Drake  Gold-field.    Ann,  Bept,  Dept,  Mines 

and  Agric.  N,  S,  Wales  for  1895,  p.  82. 
Seport  on  Mining  in  the  Milparinka  District.    Ann,  Bept,  Bept,  Mines  and 

Agric.  N,  8,  Wales  for  1895,  pp.  82,  83. 

Beport  on  the  Opal  Fields  at  White  Cliff.  Ann,  Bept.  Dept,  Mines  and 
Agric,  N.  S,  Wales  for  1895,  p.  83. 

Beport  on  the  Bulgandra  Gold-field.  Ann.  Bept.  Dept.  Mines  and  Agric. 
N.  S.  Wales  for  1895,  pp.  83,  84. 

Beport  on  the  Gilgunnia,  Overflow,  Best  Down,  and  Hermidale  Mines.  Ann, 
Bept.  Dept,  Mines  and  Agric.  N,  S.  Wales  for  1895,  pp.  84, 85  ;  Ausir. 
Mining  Standard,  1895,  XI,  No.  352,  pp.  451, 452. 

Beport  on  the  Corowa  Gold  Workings.  Ann,  Bept.  Dept,  Mines  and  Agric. 
N.  8.  Wales  for  1895,  p.  85. 

Beport  on  the  Mines  at  Coolabah,  Byrock,  Mount  Drysdale,  and  Bald  Hills. 

Ann,  Bept.  Dept,  Mines  and  Agric.  N,  8,  Wales  for  1895,  pp.  85,  86. 

>  • 

Beport  on  Mining  Matters  in  the  Cobar  District.  Ann.  Bept,  Dept.  Mines 
and  Agric.  N.  8.  Wales  for  1895,  p.  86. 

Beport  on  the  Mitchell's  Creek  Ereehold  Estate  Mine,  Mitchell's  Creek. 
Ann.  Bept.  Dept.  Mines  and  Agric.  N.  S,  Wales  for  1895,  p.  87. 

Beport  on  Mining  at  Grenfell.  Ann,  Bept,  Dept,  Mines  and  Agric,  N»  S. 
Wales  for  1895,  p.  88. 

Beport  on  the  New  Alluvial  Bush  at  Beef  ton.  Ann,  Bept,  Dept,  Mines  and 
Agrie,  N,  8,  Wales  for  1895,  pp.  88, 89. 

Smeeth  (W.  F.)  :— 

A  Perlitic  Pitchstone  from  the  Tweed  Biver,  New  South  Wales,  with  Bemarks 
on  the  so-called  Perlitic  Structure  in  Quartz.     Journ,  B.  Soc.  N'.S,  Wales 
for  1894  [1895],  XXYIII,  pp.  306-320,  pis.  44-46. 
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Smith  (H.  G.)  :— 

On  Almandine  Garnets  from  the  Hawkeabury  Sandstone  at  Sydney.    Joum, 
B.  Soc.  ir,S.  WaUs  for  1894  [1895],  XXVIII,  pp.  47-50. 

STiRLiiro  (J.)  : — 

Beport  of  Boring  Operations  for  1895.    Ann.  Bept.  Depf.  Mines  and  Water 
Supply  Viet,  for  1895,  pp.  75-79. 

Vide  Melbourne,  Department  of  Mines. 

Stokes  (H.  G.)  : — 

Alominium  and  the  Clereland  Kaolin.     Trans.  Nat,  Hist.  Soc.  Q'land  for 
1892-94  [1895],  I,  pp.  14^-18. 

Geology  of  the  Glasshouse  Mountains.     Trans.  JSfat.  Hist.  Soc.  Q'land  for 
1892-94  [1895],  pp.  45-48. 

Stoiteeb  (G.  a.)  : — 

Geological  Keport  upon  the  Slaughter-house  Creek  District.   Ann.  Bept.  Dept. 
Mines  and  Agric.  N.8.  Wales  for  1895,  pp.  160-162. 

Seport  on  the  Uralla  Gold-field.    Ann.  Bept.  Dept.  Mines  and  Agric.  N.S. 
Wales  for  1895,  pp.  162-165. 

Beport  on  Alluvial  Tin  at  Shannon  Vale.    Ann.  Bept.  Dept.  Mines  and  Agric. 
N.S.  Wales  for  1895,  pp.  165-167,  map. 

Geological  Report  on  Crow  Mountain.     Ann.  Bept.  Dept.  Mines  and  Agric. 
N.S.  Wales  for  1895,  pp.  167-171,  map. 

Report  on  Country  between  Moree  and  Warialda.     Ann.  Bept.  Dept.  Mines 
and  Agric.  N.S.  Wales  for  1895,  pp.  171,  172. 

Beport  on  the  Lismore  District.    Ann.  Bept.  Dept.  Mines  and  Agric.  N.8. 
Wales  for  1895,  pp.  172, 173. 

Stmoks  (B.)  : — 

The  Dundas  Gold-fields.    Mining  Journal,  1895,  LXV,  No.  3103,  p.  161 ; 
Ibid.,  No.  8,107,  p.  266. 

Southern  Cross,  Western  Australia.      Mining  Journal^  1895,  LXV,  No.  8114, 
p.  480. 

Coolgardie.    Mining  Journal,   1895,  LXV,  No.  3,120,  p.  667 ;  Ibid.,  No. 
3121,  pp.  694,  695. 

Pilbarra  Gold-field,  W.A.    Mining  Journal,  1895,  LXV,  No.  3124,  p.  790. 

Aflhburton  District,  W.A.    Mining  Journal,  1895,  LXV,  No.  3123,  p.  780. 

The  Murchison  District,  W.A.    Mining  Journal,  1895,  LXV,  No.  8122,  pp. 
728,  729. 
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Stmoxs  (B.)  : — continued, 

Kimberley  Gold-field,  W.A.    Mining  Journal,  1895,  LXV,  Xo.  3125,  p.  844. 

Mining  Fields  in  the  Crystalline  Schists  of  West  Australia.  Mining  Journal, 
1894,  LXV,  No.  3126,  p.  872. 

Green  Bushes  Tin  Field.    Mining  Journal,  1895,  LXY,  No.  3127,  p.  904. 

Future  of  the  Gold  Districts  of  West  Australia.  Mining  Journal,  1895, 
LXV,  No.  3128,  p.  915. 

Tasmania.  : — 

Hydraulic  Gold-sluicing  on  the  West  Coast  of  Tasmania.  Austr.  Mining 
Standard,  1895,  XI,  No.  334,  p.  199  ;  No.  335,  p.  217. 

Tate  (B.)  :— 

The  Anniversary  Address  of  the  President  [of  the  Eoyal  Society  of  South 
Australia]  for  1895,  comprising : — 1.  Ordovician  Eocks  in  Queensland; 
2.  The  Age  of  the  Hallet's  Cove  Glacier ;  3.  Jurassic  Eocks  in  New 
South  Wales.]     Trans.  E.  Soc.  S.  Austr.,  1895,  XIX,  Pt.  2,  pp.  266-277. 

Tate  (E.)  and  Dennant  (J.)  : — 

Correlation  of  the  Marine  Tertiaries  of  Australia.  Part  II,  Victoria  (con- 
tinued) .  Special  Notes  on  the  Eocene  Beds  at  Cape  O t way  and  Eiver  Aire, 
with  General  Eemarks.  Trans,  B.  Soc.  S.  Austr.,  1895,  XIX,  Pt.  1, 
pp.  108-121. 

Thomas  (W.  F.  A.)  :— 

The  Zeehan  and  Dundas  Silver-field,  Tasmania.  Mining  Journal,  1895,  LXV, 
No.  3145,  Suppl.,  pp.  1,  2  ;  No.  3147,  Suppl.,  p.  1. 

TlSSA^DIEB  (A.) : — 

Les  Grottes  de  Jenolan  dans  les  Montagnes  Bleues  (Australie).  Bull.  Soc. 
Speleologie,  1895, 1,  No.  2,  pp.  50-56. 

Vis(C.  W.  de).:— 

A  Eeview  of  the  Fossil  Jaws  of  the  Macropodidee  in  the  Queensland  Museum 
(Abstract).  Proc.  Linn.  Soc.  N.S.  Wales,  1895,  IX  (2),  Pt.  4,  p.  735 ; 
Ibid.,  1895,  X  (2),  Pt.  1,  pp.  75-133,  t.  9-13. 

Watkins  (A.  O.)  : — 

[Exhibit  of  Quartz  showing  tetradymite  from  West  Australia.]  Quart.  Joum. 
Qeol.  Soc,  1895,  LI,  p.  94. 

Weikbebo  (E.  a.):  — 

Eefractory  Gold  Ores  of  Queensland.  Austr.  Mining  Standard,  1895,  XI, 
No.  324,  p.  45  ;  No.  325,  p.  60 ;  No.  326,  p.  80. 
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Westok  (E.  M.)  :— 

The  Lode  Structure  of  the  Zeehan  Silver-Lead  Fields,  Tasmania.    Auttr, 
Mining  Standard,  1895,  XI,  No.  868,  p.  567 ;  No.  364,  pp.  575,  576. 

The  Principles  and  Practice  of  Mining  and  Ore  Dressing  on  the  Zeehan  Field. 
Au9tr,  Mining  Standard,  1895,  XI,  No.  871,  pp.  690-692. 

Whitelaw  (H.  E.) — Vide  Melbourne,  Department  of  Mines. 

WiLKiysoK  (C.  S.),  and  Datid  (T.  W.  E.) — Geological  Map  showing  the  principal 
Stanniferous  Leads  in  the  l^ngha  and  Elsmore  Districts.  Scale,  80  chains 
to  1  inch.     Bj  Authority,  Sydney,  1895. 

WOODWABD  (A.  S.)  :— 

Catalogue  of  the  Fossil  Fishes  in  the  British  Museum,  Natural  History,  Part 
III;    8vo.    London,  1895. 

[^Dictyopyge  symmetrica,  p.  7 ;  2>.  illuatrans,  p.  8 ;  2>.  rohusta,  p.  8 ; 
Belonorhynchus  gracilis,  p.  12  ;  B,  giga%,  p.  12  ;  Semionotus  tenuis, 
p.  61 ;  8.  australis,  p.  61 ;  Aphnelepis,  p.  64 ;  A,  australis,  p.  65 ; 
Pristisomus,  p.  66 ;  P.  gracilis,  p.  66  ;  P.  latus,  p.  66 ;  P.  crassus, 
p.  67 ;  Cleithrolepin,  p.  154  ;  O,  granulatis,  p.  155 ;  Aetheolepis,  p. 
157 ;  A.  mirahilis,  p.  157 ;  Belonostomus  stoeeti,  p.  437 ;  JPholidO' 
phorus  (?)  gregarius,  p.  474 ;  P.  (?)  dubius,  p.  474 ;  Archaomene,  p. 
488 ;  A.  tenuis,  p.  488 ;  A,  rohustus,  p.  488;  Leptolepis  talhragarensis, 
p.  506  ;  A.  Lowei,  p,  507.] 

The  Fossil  Fishes  of  the  Talbragar  Beds  (Jurassic)  with  a  Note  on  their 
Stratigraphical  Relations :  by  T.  W.  E.  David  and  E.  F.  Pittman.  Mem. 
Geoh  Survey  -.V.  S.  Wales,  Pal  9.    (4to.    Sydney,  1895.    By  Authority.) 

WoODWABD  (H.)  : — 

[Exhibit  of  Opalized  Cretaceous  Fossils  from  N.  S.  Wales.]  Quart.  Joum. 
Oeol.  Soc,  1895,  LI,  p.  iii. 

Annirersary  Address  of  the  President  [to  the  Geological  Society  of  London  on 
some  Points  in  the  Life  History  of  the  Crustacea  in  Early  Palteozoic 
Times  ]  .  Quart.  Joum.  Geoh  Soc,  1895,  LI,  pp.  Ixx-lxxxyiii. 

[Cambrian  Fauna  in  Australia,  p.  Ixxvii.] 

Zeilleb  (B.) — Sur  la  flore  des  depftts  houillers  d'Asie  Mineure  ot  sur  la  presence, 
dans  cette  flore,  du  genre  Phyllotheca.  Comptes  Bendus  Acad,  Sci.,  1895, 
CXX,  pp.  1228-1231. 

Zebeveb  (M.  B.) — Ueber  afrikanische  und  australische  Goldgewinnung  jetzt 
und  in  Zukunft,  nebst  geschichtlichen  und  geographisch  em  IDoberblick  die 
Goldfelder  von  Coolgardie.  Berg  w.  Huttenmann  Jdhrh  zu  k,  k,  Bergahad. 
Leohen,  1895,  XLIII,  Heft  4,  pp.  407-444. 
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J/— 1891-1894. 

Bebtbi^nd  (C.  E.)  and  EenaultCB.) — Caracteres  generauxdes  bogheads  i  Algues. 
Comptes  Bendus  Acad,  ScL,  1893,  CXVII,  pp.  593-596. 

Dames  (W.)  :— 

Eeview.    On  the  Occurrence  of  the  Genus  Meiolania  in  the  Pliocene  Deep 
Lead  at  Canadian,  near  G-ulgong,  by  E.  Etheridge,  Junr.    Eecords  Oeol. 
Survey  N.  S.  Wales,  1889, 1,  pt.  3,  pp.  149-162,  pis.  25,  26. 
Neuee  Jahrh.fur  Mineralogie,  1892, 1,  Eefr.  Pal,  pp.  162-163. 

Eeview.     On  the  Occurrence  of  the  G^enus  TurrilepaB^  H.  Woodw.,  and 
Annelid  Jaws  in  the  Upper  Silurian  (r  Wenlock)  Eocks  of  New  South 
Wales,  by  B.  Etheridge,  Junr.     Geol.  Mag.,  1890,  VII  (3),  n.s.,  pp. 
337-340,  pi.  11. 
Neues  Jahrh.fur  Minerahgie,  1892, 1,  Eefr.  Pal.,  p.  176. 

Eeview  on  our  Present  Knowledge  of  the  Palaeontology  of  New  Guinea,  by 
E.  Etheridge,  Junr.    Eecords  Geol.  Survey  N.  S.  Wales,  1889,  I,  pp. 
172-179,  pi.  29. 
Neues  Jahrh.  fur  Mineralogie,  1892, 1,  Eefr.  Pal.,  pp.  177, 178. 

Eeview.     On  a  New  Species  of  the  Genus  Prot aster  (P.  hruingoides),  from 
the  Upper  Silurian  of  Victoria,  Australia,  by  J.  W.  Gregory.    GeoL 
Mag.,  1889,  VI  (3),  n.s.  pp.  24^-27. 
Neues  Jahrh.fur  Mineralogie,  1892, 1,  Eefr.,  p.  449. 

Eeview.     Notes  on  the  Teeth  known  as  Sceparnodon  Bameagi,  Owen,  (PhaS' 
colonus  gigas,  Lydekker),  by  W.  S.  Dun.    Eecords  Geol.  Survey  N.  S. 
Wales,  1892,  III,  pp.  25-28,  pi.  6. 
Neues  Jahrh.fur  Mineralogie,  1893, 1,  Eefr.,  p.  540. 

Eeview.    On  Agrosaurus  Macgillivragi  (Seeley),  a  Saurischian  Eeptile  from 
the  N.E.  Coast  of  Australia,  by  H.  P.  Seeley.    Quart.  Joum.  Geol.  Soc., 
1891,  XLVn,  pp.  164-166. 
Neues  Jahrh.fur  MineraHogie^  1894, 1,  Eefr.,  p.  508. 

Ebebt  (L.) — ^Eeview.  Some  additions  to  the  Australian  Tertiary  Echinoidea,  by 
J.  W.  Gregory.  Geol.  Mag.,  1890,  VII  (3),  n.s.,  pp.  481-492,  pis.  13, 14. 
Neues  Jahrh.fur  Miner alogie,  1892, 1,  Eefr.  Pal.,  pp.  591,  592. 

Ebebt  (T.  T.) — Eeview.    Feber  Echiniden  des  Tertiars  von  Australien,  by  A. 
Bittner.  Sitz.  K.  K.  Akad.  Wien,  1892,  Abth.  1. 
Nues  Jahrh.fur  Mineralogie,  1894, 1,  Eefr.,  p.  391. 

Etsbhak  (J.) — Vertebrate  Palaeontology  at  the  Columbian  Exposition,  a  brief 
notice.    Am,  Geologist,  1894,  XIII,  pp.  47,  48. 
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Fbxoh  ( — )  : — 

Eeview.     On  the  Occurrence  of  tlie  Genus  Tryplasma^  Lonsdale  {Pholido' 

phyllum^  Lindstrom),  and  another  Coral,  apparently  referable  to  Diphy- 

pTiyllum^  Lonsdale,  in  the  Upper  Silurian  and  Devonian  Eocks  of  New 

South  Wales,  respectively,  by  E.  Etheridge,  Junr.    Eecords  Geol.  Survey, 

K  S.  Wales,  1890,  II,  pp.  16-21,  pi.  1. 

Neues  Jdhrh.fur  Mineralogie,  1892, 1,  Eefr.  Pal.  p.  186. 
Eeview.    On  the  Occurrence  of  a  Coral,  intermediate  in  its  Structure  between 

the  Genera  Lonsddleia  and  Spongophyllum^  in  the  Upper  (?)  Palsozoic 

Eocks  of  New  South  Wales,  by  E.  Etheridge,  Junr.    Eecords  Geol. 

Survey  N.  S.  Wales,  1889, 1  pp.  22-26,  pi.  3. 

Neuea  Jahrh.fur  Mineralogies  1894,  II,  Eetr.  p.  184. 
Eeview :  Descriptions  of  Four  Madreporaria  Eugosa — species  of  the  Genera 

Phillipastroea,  Heliophyllum,  and  Cyathophyllum,  by  E.  Etheridge,  Junr. 

Eecords  Geol.  Survey  N.  S.  Wales,  1892,  II,  pp.  165-174,  pis.  11, 12. 

Neues  Jdhrh.fUr  JUdineralogie,  1894,  II,  Eefr.,  p.  364. 
Eevieiv :   The  PentameridfiB  of  New  South  Wales,  by  E.  Etheridge,  Junr. 

Eecords  Geol.  Survey  N.  S.  Wales,  1892,  III,  pp.  49-60,  pis.  10, 11. 

Neues  Jahrh.fUr  Miner alogie^  1894,  II,  Eefr.  p.  440. 

PUTTEBEB  (K.) 

Eeview.    An  Attempt  to  Synchronise  the  Australian,  South  African,  and 
Indian  Coal  Measures.     Pt.  I. — The  Australasian  and  New  Zealand 
Formations,  by  W.  J.  Stephens.    Proc.  Linn.  Soc.  N.  S.  Wales,  1889, 
IV  (2),  Pt.  2,  pp.  831-356. 
Neues  Jahrh.fUr  Mineralogie^  1898, 1,  Eefr.  Geol.,  pp.  611-616. 

Eeview.    Eemarks  on  Possils  of  Permo-carboniferous  Age,  from  North-wes- 
tern Australia,  in  the  Macleay  Museum.    Proc.  Linn.  Soc.  N.  S.  Wales, 
1889,  IV  (2),  pt.  2,  pp.  199-214,  pi.  17  ;  by  E.  Etheridge,  Junr. 
Neues  JaTirh.fur  Mineralogie,  1893,  II,  Eefr.  Geol.  p.  129. 

Eeview.    Notes  on  the  Tertiary  Deep  Lead  at  Tumbarumba,  by  W.  Ander- 
son.   Eecords  Geol.  Survey  N.  S.  Wales,  1890, 11,  pp.  21-26. 
Neuei  Jahrh.fur  Mineralogie,  1894, 1,  Eefr.,  p.  162. 

HOLZAPFEL  ( — ) 

Eeview.    Notes  on  the  Glacial  Conglomerate,  Wild  Duck  Creek,  by  E.  J. 
Dunn.    Dept.  Mines  Vict.,  Spec.  Eeport. 
Neuea  Jahrh.fiir  Mineralogie^  1892, 1,  Eefr.,  p.  337. 

Eeview.    Description  of  Two  Undescribed  Univalves  from  the  Lower  Car- 
boniferous Eocks  of  N.  S.  Wales,  by  E.  Etheridge,  Junr.    Eecords  Geol. 
Survey  N.  S.  Wales,  1890,  II,  pp.  81-83. 
Neuei  Jahrh.fur  Mineralogicy  1894, 1,  Eefr.,  p.  616. 

Katseb  ( — ) — ^Eeview.  On  the  Occurrence  of  Chonefes  Pratti,  Davidson,  in  the 
Carboniferous  Eocks  of  Western  Australia,  by  E.  B.  Newton.  Geol.  Mag., 
1892,  IX  (3),  pp.  468,  542,  pt.  14. 

Neues  Jahrh.fur  Mineralogie^  1894,  II,  Eefr.,  p.  175. 
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EIbatjse  (A.) — Eeview.     Hymenoearie  Salteri,  McCoy,  M.S.,  by  B.  Etheridge, 
Junr.    Eecords  G^eol.  Survey  N.  S.  Wales,  1892,  III,  Pt.  1,  pp.  6-8,  pi.  4. 
Neues  Jahrh,  fur  Mineralogies  1893,  II,  Befr.  Pal,  p.  196. 

KoEEN  (E.) — Beview.    On  Lower  Jaws  of  Procoptodon^  by  B.  Lydekker.    Quart. 
Journ.  Gteol.  Soc,  1891,  XLVII,  pp.  571-574,  pi.  21. 

Neuee  Jahrh.  fur  Mineralogie^  1893,  II,  Befr.  Pal.,  p.  644. 

KOKSK  (E.) — 

Beview.    Bemarks  on  some  recently  described  Extinct  Birds  of  Queensland, 

by  B.  Lydekker.    Ihis.,  1892,  IV  (6),  pp.  530-538. 

Neues  Jahrh,  fur  JUineralogie,  189^,  I,  Befr.,  p.  182. 
Beview.    The  Fossil  Fishes  pf  the  Hawkesbury  Series  at  Gosford,  by  A.  S. 

Woodward.     Mem.  Geol.  Survey. N.  S.  Wales,  Pal.  4, 1890. 

Neues  Jahrh.  fur  Mineralogie,  1894,  II,  Befr.,  pp.  161-163. 

Lydeekes  (B.) — A  Handbook  to  the  Marsupialia  and  Monotremata.    Alienee 
Naturalises  Lihrary  (8vo.  London,  1894) . 
[Australian  Extinct  Marsupials  and  Monotremes,  pp.  249-268,  279.] 

Milch  (L.) — Beviews.    Proposed  Petrological  classification  for  the  Bocks  ef  New 
South  Wales,  by  T.  W.  E.  David.    Becords  Geol.  Survey  N.  S.  Wales,  1890, 
II,  pp.  1-14. 

The  Leucite-basalts  of  New  South  Wales,  by  T.  W.  E.  David  and  W.  Ander- 
son. Becords  Geol.  Survey  N.  S.  Wales,  1889,  i,  pp.  153-172,  pis.  17, 18. 

On  the  Mineral  Spring  at  Bock  Flat  Creek,  near  Cooma,  by  W.  Anderson. 
Becords  Geol.  Survey  N.  S.  Wales,  1889, 1,  pp.  179-183,  pi.  80. 
Neues  Jahrh.  fur  Mineralogie,  1892, 1,  Befr.  Geol ,  pp.  314-317. 

MUGOB  (O.) 

Beview.    Notes  on  the  Contact  of  the  Metamorphic  and  Sedimentary  Forma- 
tions at  the  Upper  Dargo  Biver,  by  A.  W.  Howitt*     Dept.  Mines  Vict., 
Spec.  Bepts,  1892. 
Neues  Jahrh,  fur  Mineralogie,  1893,  II,  Befr.  Geol ,  p.  348. 

Beview.    Notes  on  the  Geology,  and  Mining  in  the  Trunkey  and  Tuena  Dis- 
tricts, by  G.  A.  Stonier.     Becords  Geol.  Survey  N.  S.  Wales,  1892,  III, 
pp.  8-20. 
Neues  Jahrh.  fUr  Mineralogie^  1894,  T,  Befr.,  p.  III. 

Beview.    TJeber  eigenthumliche  Obsidian-Bomben  aus  Australien,  by  D.  W. 
Stelzner.    Zeits.  Deutsch.  Geol.  GeselL,  1892,  pp.  229-319,  pi.  6. 
Neues  Jahrh,  fur  Mineralogie,  1894,  II,  Befr.,  pp.  269-270. 

Beview.    Notes  on  Samples  of  Bock  collected  in  the  180  Mine  at  Bendigo, 
by  A.  W.  Howitt.    Dept.  Mines  Vict.,  Spec.  Bept.,  1893. 
Neues  Jahrh.  fur  Mineralogies  1894, 11,  Befr.,  p.  271. 
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Bauff  (— ) 

Reriew.    Notes  on  the  PaliBontology  of  Western  Australia.    I.  Stromatopo- 
roidea,  by  H.  A.  Nicholsou.     II.  Corals  and  Polyzoa,  by  G.  J.  Hinde. 
Geol.  Mag.,  1890,  VII  (3),  n.s.  pp.  193-204,  pis.  8,  8a. 
lieuei  Jahrh.fur  Mineralogie,  1892, 1,  Eefr.  Pal.,  pp.  595,  596. 

Review.    Notes  on  South  Australian  Chert,  by  G.  J.  Hinde.    Geol.  Mag., 
1891,  VIII  (3),  p.  116, 
Neues  Jahrh.fur  Mineralope^  1893, 1,  Refr.,  p.  422. 

Review.    Note  on  a  Radiolarian'Rock  from  Fanny  Bay,  Port  Darwin,  by  G. 
J.  Hinde.     Quart.  Joum.  G^ol.  Soc,  1898,  XLIX,  pp.  221-226,  pi.  6. 
Xeues  Jahrh.fur  Mineralogie^  1894, 1,  Refr.,  pp.  526,  527. 

RoTHPLETZ  (A.) — Stratigraphisches  von  der  Sinai-halbinsel.     NeucB  Jahrh,  fur 
Kineralogie,  1893, 1,  pp.  102-104. 

[Notes  occurrence  of  Spirifer  Tasmani,  Stenopora  ovata,  Hexagonella 
IcdvigataJ] 

ScHBSiBE  (R.) — Review.    Notes  on  the  Occurrence  of  Opal  in  New  South  Wales, 
by  W.  Anderson.      Records   Geol.   Survey  N.   S.  Wales,  1892,  III, 
pp.  29-32. 
Neuet  Jahrh,  fur  Mineralogie,  1894,  II,  Refr.,  pp.  221,  222. 

Sew  ABB  (A.  C.) — Fossil  Plants  as  a  Test  of  Climate,  being  the  Sedgwick  Prize  Essay 
for  the  Tear  1892.     (8vo.    London,  1892.) 
[Contains  numerous  references  to  Australian  Fossil  Plants,  &c.] 

Staub  (M.) 

Review.    Ueber  fossile  Banksia  Arten,  und  ihre  Beziehung  zu  den  leben- 
den,  by  C.  von  Ettingshausen.      Sitz.  Akad.  Wissensch.  Wien  (Math.- 
Natur-w.  CI.),  1891,  XCIX,  Abth.  I,  pp.  475-490,  pis.  1,  2. 
Neues  Jahrh,  Jur  Mineralogie^  1893, 1,  Refr.,  p.  436, 437. 

Review.    Ueber    tertiare  Fagus  Arten  der  Sudlichen  Hemisphare,  by  C. 
von  Ettingshausen.    Sitz.  K.  Akad.  Wissensch  Wein,  1891. 
Neues  Jahrh.fur  Mineralogie,  1893,  II,  Refr.  Pal.,  pp.  435,436. 

Stelzkeb  (A.  W.) 

Review.    The  Mount  Morgan  Mine,  Queensland,  by  T.  A.  Rickard.    Trans. 
Am.  Inst.  Mg.  Engineers,  1892,  XX,  pp.  133-154. 
Neues  Jahrh.fur  Min  ralogie,  1893,  II,  Refr.  Geol.,  pp.  350, 351. 

Review.    The  Bendigo  Gold-field,  by  T.  A.  Rickard.  Trans.  Am.  Inst.  Mg. 
Engineers,  1892,  XX,  pp.  463-545. 
Neues  Jahrh,  fur  Mineralogie,  1893,  II,  Refr.  Geol.,  pp.  351,352. 


PLATE  VI. 


Syringothyris  exBuperana,  De  KonincJc^  sp. 

Fig.  1.  Conjoined  yentral  and  dorsal  yalves,  showing  the  high  and  wide  area, 
small  channelled  and  incnrved  umbo,  and  open  delthyrium  in  the 
former ;  and  the  fold  and  costsB  in  the  latter.     Greenhills. 

Fig.  2.  Similar  specimen,  showing  the  slits  left  by  the  dental  plates,  and  the 
arched  "  transverse  plate."     QreenhiUs. 

Fig.  8.  Internal  cast,  somewhat  crushed  and  distorted,  showing  the  slits  left  by 
the  decomposition  of  the  dental  plates,  with  a  wider  arched"  transverse 
plate"  in  the  ventral  valve ;  and  the  fold  with  the  impression  of  the 
septum  and  lateral  costSD  in  the  dorsal  valve.     Parish  of  St.  Aubin. 

Fig.  4.  Eeverse  of  Fig.  3,  exhibiting  the  wide  and  inner  slits  of  the  dental  plates, 
muscular  impressions,  and  coarse  costsD  of  the  ventral  valve. 

Fig.  5.  Internal  cast  of  the  ventral  valve  of  a  smaller  individual,  displaying  the 
slits  of  the  dental  plates,  area,  and  delthyrium.    Parish  of  St.  Aubin. 

Fig.  6.    The  area  of  Fig.  5. 

Fig.  7.  Punctate  shell  structure,  seen  on  the  lateral  slopes  of  another  specimen. 
Greenhills. 

Drawn  from  nature  by  Mr.  P.  T.  Hammond. 
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PLATE  VII. 


The  Cowra  Meteorite :  front  view. 
From  a  photograph  taken  from  an  accurate  cast  of  the  original  bj  Mr.  F.  C.  Wills. 

Eeduced— 26  :  10. 
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PLATE  VIII. 

Pig.  1.     Cowra  iron  :  etched  figures,  highly  magnified. 
Pig.  2.  Ditto  natural  size. 


Pig.  3.  Bingera  iron 
Pig.  4.  Ditto 

Pig.  6.  Temora  iron 
Pig.  6.  Ditto 


etched  figures,  natural  size. 

highly  magnified, 
etched  figures,  highly  magnified, 
natural  size. 


Eeproduced  by  the  Photo-engraving  Company,  Sydney,  from  negatives 

prepared  by  Mr.  P.  C.  Wills. 
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PLATE  IX. 


Glosaopteris  rectinervis,  Dun, 

Eig.  1.    Imperfect  frond,  from  the  Ward  Eiver. 

* 

Pig.  2.    Portion  of  Fig.  1,  enlarged  to  show  the  venation,    x  2. 

Kg.  3.    Another  leaf,  showing  a  somewhat  similar  venation. 

Olossopteris  acuta.  Dun. 

Pig.  4.    Portion  of  a  frond,  from  Cremome  Bore,  No.  1. 
Pig.  6.  Do  do  x2. 

Drawn  from  nature  by  Mr.  P.  E.  Leggatt. 
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XVII. — Geological  Notes  upon  a  Trip  to  Mount  Kosciusko,  New- 
South  Wales  :  by  J.  B.  Jaquet,  A.R.S.M.,  F.G.S.,  Geological 
Surveyor.* 

The  route  taken  was  from  Jinderbayne  via  Wilson's  Valley,  Piper's  Creek 
Diggings,  and  Thompson's  Plat  to  the  summit  of  Mount  Townsend.  Prom  thence 
a  descent  was  made  into  the  head  of  the  Crackenback  Valley,  and  Jinderbayne 
reached  by  way  of  the  Thredbo  Diggings.  The  country  traversed  has  been 
geologically  reported  upon  by  two  previous  observers.  t  + 

The  dominant  countiy  rock  is  granite,  which,  under  dynamo-metamorphic 
influences,  has  been  changed  in  places  into  gneiss.  It  seemed  to  me  that  the 
gneissoid  character  became  more  pronounced  as  the  summit  of  the  range  was 
approached. 

The  foliation  planes  of  the  gneiss  run  approximately  N.E.  and  S.W.  and  parallel 
with  the  main  ridge. 

Upon  the  eastern  end  of  Boggy  Plains,  at  the  head  of  Wilson's  Valley,  I  found 
dykes  of  a  basic  augite  andesite  intruding  the  granite.    I  had  a  microscopic  section 
prepared  from  a  specimen  of  this  rock  which  I  collected.     It  consisted  essentially 
of  porphyritic  crystals  of  augite,  olivine,  and  rarely  felspar,  imbedded  in  a  mievM 
crystalline  base. 


*  The  greater  portion  of  this  paper  was  embodied  in  my  Report  to  the  Government  Oeolorist  dated  9th  June, 
i.  [Ann.  Rept.  Dept  Mines  and  Aiplc.  N.  S.  Wales  for  1896  [1897].  p.  133.)  The  Rev.  J.  Milne  has  also  con- 
tributed some  notes  on  the  geology  of  this  district  to  the  Linnean  Society  of  N.  S.  Wales.    [Procs.,  1897,  XXI,  Pt  4, 


t  R^  Ton  Lendenfeld.   Report  on  the  results  of  his  recent  examination^of  the  central  part  of  the  Australian  Alps. 

noi" 


p.  819.) 

(F^io,  Sydney,  1885.    By  authority.)   Petermann's  Mittheilungen,  1887,  Ergilrzungsheft,  Nr.  87. 
I  B.  Helms,  Proos.  Unn.  Soe.  N.  8.  Wales,  1898,  VIII,  p.  849. 
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Near  the  summit  of  Kosciusko  micaceous  slates  and  schists  are  to  be  found. 
These  rocks  possess  a  perfect  cleavage  with  planes  which  are  approximately 
parallel  with  the  foliation  planes  of  the  gneiss.  They  have  been  much  crumpled 
and  contorted,  and  in  places  have  undergone  a  process  of  silicification.  These 
characteristics  can  be  particularly  well  observed  in  the  gap  between  the  highest 
peak  upon  the  Kosciusko  Plateau  and  the  Eam's  Head  Eange.  Here  they  include 
lenticular  quartz  veins  of  a  character  similar  to  those  which  yield  gold  elsewhere  in 
the  Colony.  I  knocked  ofE  a  piece  of  the  quartz  and  had  it  assayed  upon  my 
return  to  Sydney,  but  it  yielded  neither  gold  nor  silver.  A  gold  reef  is  now  being 
worked  at  G-rey  Mare*8  Bogong,  about  seventeen  miles  north  of  Kosciusko,  in  this 
sUmo  belt  of  rocks,  and,  in  my  opinion,  the  circumstances  warrant  a  careful 
prospecting  of  the  country  between  these  two  places  being  undertaken. 

The  question  as  to  whether  evidences  of  a  former  glaciation  are  to  be  seen  upon 
the  Snowy  Mountains  has  long  exercised  the  minds  of  geologists.  Dr.  B.  von 
Lendenfeld,  who  examined  the  country  in  January,  1885,  answers  this  query 
most  emphatically  in  the  affirmative.*  He  states  that  he  found  '^  rocks  polished 
by  glacial  action  in  several  places,"  and  illustrated  his  report  with  a  photograph 
of  one  of  such  rocks.  Mr.  Eichard  Helms,  in  a  paper  communicated  by  Prof.  T. 
"W.  E.  David  to  the  Linnean  Society  of  New  South  Wales,  states  that  he  searched 
carefully  in  the  Wilkinson  Valley  and  elsewhere  for  strisB  and  polished  surfaces 
without  finding  them,  though,  he  adds,  the  general  appearance  of  the  rocks  at  a 
distance  suggested  that  they  had  been  ground  down  by  glaciers.  Mr.  Helms  also 
records  having  found  one  piece  of  what  he  believes  to  be  glacier-polished  rock. 
In  speaking  of  this  specimen,  he  says,  **  there  are,  however,  no  strise  noticeable, 
which  is  rather  remarkable,  as  they  are  generally  present  upon  glacier-polished 
surfaces." 

I  did  not  see  any  polished  surfaces  or  grooved  rocks  which  might  reasonably  be 
supposed  to  have  been  produced  by  moving  ice.  Upon  Thompson's  Plat  (Tom's 
Plat)  I  was  able  to  identify,  by  means  of  the  photograph  which  accompanies  Dr. 
von  Lendenf  eld's  report,  the  granite  rock  which  he  specially  mentions  as  exhibiting 
glacier-polish.  The  smooth  surface  of  this  rock  might  well  be  the  result  of  ordinary 
denudation.  At  the  base  of  the  mountains,  and  elsewhere  in  the  Colony  where 
granitic  formations  occur,  similar  smooth  surfaces  are  to  be  found.  The  grooves 
are  in  section  more  or  less  V-shaped.  They  consist  of  ordinary  planes  of  parting 
which  have  been  enlarged  by  weathering  along  their  lines  of  emergence.  A. 
penknife  blade  can  in  many  instances  be  inserted  into  the  cracks  below  the 
grooves. 

I  agree  with  Mr.  Helms  when  he  says  that  the  rocks  forming  the  range  would 
disintegrate  too  rapidly  to  permit  of  glacier-stria)  being  retained  upon  their 
surfaces  for  any  length  of  time. 

•OpeiU 
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'   Mr.  Helms  states  that  lie  found  seTeral  terminal  moraines,  and  he  has  also 
prepared  a  map  showing  the  localities  where  he  believes  glacial  deposits  exist. 

At  Piper's  Creek,  which  is  situated  at  an  altitude  of  five  thousand  six  hundred 
feet,  and  is  distant  from  Mount  Kosciusko  about  eleven  miles,  gold  has  been 
found  in  shallow  drift  deposits  consisting  of  black  loam  with  subangular  pebbles 
of  granite  and  quartz.  The  gold  occurs  in  patches  and  not  defined  ''  runs." 
During  several  months  of  the  year  the  field  cannot  be  approached  with  safety  on 
account  of  the  snow ;  and  the  rigorous  climate  and  the  long  distance  over  which 
supplies  have  to  be  brought  will  always  be  against  its  advancement. 

Thredbo  Diggings  are  situated  upon  the  Crackenback  Siver,  about  twelve  miles 
from  Jinderbayne.  The  field  at  one  time  supported  a  large  number  of  miners,  but 
there  are  now  only  one  or  two  **  fossickers  "  upon  it.  The  gold  occurs  in  patches 
under  a  wide  alluvial  flat. 

It  was  pointed  out  to  me  that  a  ccmsiderable  amount  of  the  gold  occurred  in  the 
superficial  and  weathered  portions  of  the  granite,  and  I  have  had  the  same 
statement  made  to  me  in  reference  to  auriferous  drifts  at  Major's  Creek,  near 
Braidwood,  which  also  rest  upon  granite.  The  waterwom  character  of  the  gold 
grains  at  both  localities  contradicts  such  a  statement,  and  is  undoubted  evidence 
that  the  precious  metal  had  been  derived  from  elsewhere.  Granite,  owing  to 
the  &cility  with  which  its  component  felspars  undergo  kaolinisation,  will,  under 
^Fourable  circumstances,  rapidly  disintegrate,  and  it  would  in  many  instances  be 
impossible  to  distinguish  between  a  bed  of  decomposed  and  collapsed  granite^ 
boulders  and  a  layer  of  the  same  rock  which  has  weathered  in  situ.  During  my 
examination  of  the  older  gold-bearing  gravels,  etc.,  in  the  Shoalhaven  Yalley, 
I  not  infrequently  found  beds  of  disintegrated  granite  interstratified  with  beds 
of  sand  and  gravel,  and  all  the  circumstances  would  seem  to  point  to  these  beds 
having  been  formed  as  described  above.  To  a  miner  this  subject  may  be  of  great 
importance,  since  ho  might  be  liable  in  some  instances  to  mistake  a  ''false  bottom'* 
of  decayed  granite  for  the  true  bottom  or  bed-rock. 

Since  the  date  when  this  paper  was  written,  the  Author  has  again  crossed  the 
mountains  in  the  vicinity  of  the  Big  Bogong  Peak,  about  twenty  miles  north  of 
Kosciusko,  and  found  further  intrusives  of  a  basic  character.  * 

• 

Between  the  head  of  Snowy  Plain  and  the  gap  in  the  lower  range  which  fronts^ 
the  Big  Brassy  Mountain,  dykes  of  a  rather  interesting  dacite  are  to  be  seen 
intruding  gneissoid  granite.  The  rock  has  a  specific  gravity  of  2*70.  When 
freshly  fractured  it  has  a  dark  grey  colour,  and  white  quartz  grains  of  considerable' 
size,  and  small,  glistening,  black  hornblende  crystals  can  be  distinguished  by  the* 
naked  eye.  In  thin  sections  under  the  microscope  it  is  seen  to  consist  of 
porphyritic .  crystals  of  hornblende  and  corroded  quartz  grains,  imbedded  in  »* 
micro-crystalline  base  composed  of  a  more  or  less  felted  aggregation  of  hornblende: 
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microlites  and  triclinic  felspars.  Some  of  the  hornblende  crystals  exhibit  a 
most  beautiful  zoning.  (Slide  993,  GeoL  Sur.  Coll.)  An  all-defined  fluxion 
structure  can  sometimes  be  observed  around  the  quartz  grains.  It  may  be  that 
the  intrusive  rock  has  absorbed  a  portion  of  the  granite,  and  that  the  quartz  grains 
had  their  origin  in  this  manner. 

Upon  the  top  of  the  range,  about  four  miles  south  of  the  Big  Bogong  Peak,  I 
found  other  intrusions  of  andesite.  A  microscopic  examination  of  a  section 
prepared  from  one  of  these  rocks  showed  it  to  be  very  similar  in  character  to  the 
one  last  described.  It,  however,  contains  much  less  quartz.  The  porphyritic 
hornblendes  are  frequently  twinned,  some  of  them  have  been  slightly  crushed,  and 
one  crystal  was  found  to  be  faulted.  (Slide  No.  994.)  It  would  seem,  therefore, 
that  the  andesites  were  intruded  prior  to  the  occurrence  of  the  earth  movements 
which  produced  the  gneiss. 

About  half  a  mile  south  of  the  Grrey  Mare*s  Bogong  Peak,  and  not  far  from  the 
junction  between  the  sedimentary  rocks  and  granite  a  boss  of  amphibolite  occurs. 
A  microscopic  examination  showed  it  to  consist  of  massive  hornblende  grains,  with 
green  and  yellow  coloured  interstitial  matter.  Under  the  microscope  the  cementing 
material  was  seen  to  be  composed  of  secondary  quartz,  which  included  partially 
decomposed  fragments  of  hornblende  and  numerous  minute  and  nearly  colourless 
rods.  The  latter,  one  felt  at  first  sight  inclined  to  describe  as  acicular  crystals  of 
indeterminate  or  at  any  rate  disputable  character,  similar  to  those  which  are  so 
often  found  enclosed  in  quartz  and  other  minerals.  A  closer  investigation,  however, 
shows  them  to  consist  for  the  most  part  of  fine  rods  of  hornblende  which  have 
become  detached  from  the  larger  grains  of  this  mineral.  The  rock  was  probably 
at  one  time  composed  solely  of  interlocking  hornblende  grains,  and  these  have 
been  replaced  in  part  with  quartz.  The  silica  would  seem  to  have  crept  into  the 
rock  between  its  component  grains,  and  then  afterwards  to  have  grown  forward, 
replacing  the  hornblende  molecule  by  molecule.  Minute  plates  or  rods  of  horn- 
blende resisted  the  attack  of  the  acid  solutions  and,  replacement  proceeding 
beyond  them,  became  detached  and  imbedded  in  the  quartz.  In  many  instances 
one  can  see  such  rods  projecting,  and  in  the  act,  as  it  were,  of  being  floated  off  the 
original  grains.  (Slide  No.  995.)  A  minority  of  the  inclusions  possess  hexagonal 
and  other  definite  crystalline  forms,  and  could  not  have  originated  in  the  manner 
described  above. 

Near  the  entrance  to  the  tunnel,  which  has  been  started  upon  the  eastern  slope 
of  the  Grey  Mare's  Bogong  for  the  purpose  of  cutting  the  auriferous  quartz-reef, 
doleritic  dykes  intrude  the  granite.  When  microscopically  examined  the  dolerite 
is  seen  to  be  much  crushed  and  otherwise  altered.  It  consists  essentially  of  augite 
and  lath-shaped  triclinic  felspars  with  green  alteration  products.  An  ophitic 
structure  can  be  observed  in  places* 


7ABT  3.]  Dun:  Devonian  plants,  117 

In  the  Geological  Survey  Collection  I  found  a  diorite  which  had  been  collected 
from  the  top  of  the  Big  Bogong  Peak.  It  is  composed  of  brown  homblende^ 
triclinic  felspar,  and  hypers thene  (?). 

I  also  f onnd  a  quartz-hypersthene-diorite  from  Kiandra,  a  small  mining  township^ 
near  the  summit  of  the  range,  about  twenty  miles  north  of  the  Bogong.  (Slide 
807.)  The  minerals  represented  are  quartz,  felspar,  and  hypersthene.  The  latter 
exhibits  straight  extinction  and  the  characteristic  pleochroism  ;  and  the  majority 
of  the  grains  have  partially  undergone  a  paramorphic  change,  and  are  fringed  ^ith 
green  hornblende.  My  colleague,  Mr.  G.  W.  Card,  Curator  and  Mineralogist,  has 
described  a  very  interesting  norite  from  Wyalong,  which  is  largely  composed  of 
grains  of  hypersthene  undergoing  a  similar  transformation. 


XVIII. — On  the  Occurrence  of  Devonian  Plant-bearing  beds  on 
the  Genoa  River,  County  of  Auckland :  by  W.  S.  Dun, 
Assistant  Palaeontologist. 

[Plates  X  and  XI.] 


TowABDS  the  end  of  last  year  Mr.  J.  E.  Came,  Geological  Surveyor,  forwarded  for 
determinations  some  imperfect  specimens  of  ferns  collected  by  him  in  the  Parish  of 
Genoa,  County  of  Auckland.  These  specimens,  unfortunately,  are  not  only  frag- 
mentary, but  show  very  little  of  the  structure.  Still,  as  our  knowledge  of  the 
Deronian  Plora  of  Australia  is  so  small,  it  has  been  thought  advisable  that  some 
notes  on  this  occurrence  should  be  prepared.  Mr.  Came  describes  the  general 
geology  of  this  district  in  a  preliminary  report.  He  says — "From  the  coast  to  the 
Howe  Eange  the  formations  consist  of  Devonian  sandstones,  conglomerates,  and 
clay  shales.  At  the  Itange  about  three  hundred  feet  of  conglomerates  overlies  the 
granite  which  forms  the  base  of  the  elevated  ridge  stretching  northerly  from 
Mallacoota  Lake  to  Twofold  Bay.  From  the  Howe  Bange  to  about  one  and  a 
half  miles  west  of  the  Eden- Genoa  Eoad  at  Timbilica,  the  formations  consist  of 
slates,  sandstones,  and  schists,  with  occasional  intrusions  of  porphyry ;  from  the 
intermediate  position  of  these  beds  between  the  overlying  Devonian  and  the  more 
cleavable  slates,  and  sandstones,  and  schists  of  the  Monaro  Tableland  further 
west  they  may  be  provisionally  classed  as  Upper  Silurian;  though  continuous 
search  has  failed  to  discover  palseontological  evidence  to  definitely  establish  their 
proper  geological  horizon.  West  of  the  Timbilica  Eoad  granite  occurs,  being  the 
southern  extension  of  the  Wyndham,  Wolumla,  and  Bega  outcrops.  Stretching 
westerly  into  the  Parish  of  Tambula  it  remains  the  surface  rock.    Frequent  diorite 
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intrusions  were  noted  but  usuallj  quite  barren  of  quartz  at  tbe  junctions.  A 
narrow  belt  of  Upper  Silurian  slates  and  sandstones  stretches  northerly  from  the 
Border  across  Mount  Waalimma.  West  from  this  belt  the  granite  is  overlaid  in 
the  Yambula  and  Nungatta  Banges  by  massive  beds  of  sandstone,  conglomerates, 
»nd  grey  and  ferruginous  clay  shales,  reaching  a  thickness  at  some  points  of  over 
1,200  feet.  These  beds  are  practically  horizontal  or  gently  dipping.  fVom  the 
shale  bands  the  party  were  successful  in  securing  sufficient  palseontological  evidence 
•  ...  to  determine  on  reasonable  grounds  the  true  age  of  this  series  which  I 
believe  is  identical  with  the  beds  of  similar  character  in  the  Eden-Fambula  District.* 

From  the  Upper  Devonian  Beds  of  Iguana  Creek,  on  the  Mitchell  Eiver,  in 
Gippsland,  Sir  Erederick  M*Coy  has  describedf  Archeeopteris  Sowitii^  'NtCoj^ 
Sphenopteris  iguanensU,  M^Coy,  and  Cordaites  australis,  M*Coy,  and,  in  my 
opinion,  the  first  and  last  of  these  occur  in  the  Grenoa  Biver  Beds,  which  it  is 
logical  to  assume  to  be  of  the  same  age.  A  very  full  account  of  these  Iguana 
Creek  beds  will  be  found  in  Mr.  A  W.  Hewitt's  "  Notes  on  the  Devonian  Bocks 
of  North  Grippsland.":^  Mr.  B.  A.  F.  Murray  also  deals  with  them  at  considerable 
length  in  his  "  Geology  and  Physical  Geography  of  Victoria."§  At  this  place  the 
plant  beds  consist  of  a  band  of  grey-green  shale  in  sandstone,  and  these  beds  with 
a  very  low  angle  of  dip  overlay  almdst  vertical  Middle  Devonian  at  Tabberaberah. 
The  series  in  the  type  district,  Iguana  Creek,  is  composed  of  conglomerates, 
sandstone,  grits,  shale,  and  thick  reddish  shales.  It  is  probable  that  the  Genoa 
Biver  beds  are  synchronous  with  the  Upper  Devonian  Beds  of  Iguana  Creek,  but 
this  will  be  dealt  with  in  detail  by  Mr.  Came  in  his  final  report. 

II. — Descriptions. 

Pecopteris,  Brongniart^  1822. 

(Mem.  Mus.  Hist.  Nat.,  Paris,  VILI,  p.  33. 

Pecopteris  (?)  obscura,  sp.  nov. 

(PL  X,  figs.  1,  2 ;  PI.  XI,  figs.,  6,  8.) 

Under  his  name  I  venture  to  class  the  fern  represented  in  PL  i,  figs.  1,  2,  and 

PL  xi,  figs.  6,  8.     It  must  clearly  be  understood  that  Fecopteris  is  used  in  a  very 

wide  and  indefinite  sense,  as  nothing  is  known  of  the  venation  or  fructification. 

As  will  be  seen  by  the  figures,  this  fern  was  of  a  robust  habit,  with  strong  stem. 

Bininnate  and  possibly  tripinnate,  pinnae  alternate,  as  a  rule  about  one  and  a 

quarter  inches  long,  and  one  inch  apart.    The  pinnaa  appear  to  be  opposite,  close, 

small,  attached  by  the  whole  of  their  bases  and  not  petiolate ;  entire,  apex  incurved 

and  acutely  pointed.    The  only  trace  of  the  venation  that  is  preserved  is  the 

indistinct  impression  on  several  pinnules  of  a  midrib  extending  to  the  apex  ; 

nothing  is  known  of  the  secondary  venation,  assuming  that  there  was  one,  so  that 

*  Ann.  Rept.  Dept.  Mines  and  Agric.  N.  S.  Wales  for  1806  [1897],  p.  lOL 

t  Prod.  Pal.  Vict.,  1876,  Dec.  6,  pp.  21-23.  t.  36. 

X  Geol  Survey,  Vict,  Prog.  Rept.,  Ill,  1876,  pp.  181-249. 

f  8vo.    Melbourne,  1887,  pp.  6CM}u. 
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only  a  very  unsatisfactory  comparison  of  the  genera  can  be  made.  According  to 
8chimper*B  Bub-diyision  of  fossil  ferns  into  four  larger  families  according  to  the 
venation: — ^NeuropteridefiB,  Adiantidsa,  Sphenopteridesd,  and  Fecopteridese,  as 
summarised  by  Lesquereux,*  the  only  one  in  which  our  G-enoa  fern  can  find  a 
resting-place  is  the  last.  The  Fecopteridese  comprise  ferns  with  fronds  simple, 
pinnate  or  bi-tri-pinnate,  pinnsB  alternate,  pinnules  adhering  by  base,  sometimes 
confluent  and  lobed,  entire  or  denticulate,  primary  and  secondary  yenation, 
dichotomous.  This  large  sub-division  takes  in  ferns  from  the  Devonian  to  the 
Cretaceous.  Schimper,  in  Zittel's  Falseophytologie,  classifies  sterile  fronds  under 
thirteen  heads,  Sphenopteride»,  FalaBopteridese,  NeuropteridesB,  Cardiopterideae, 
OdontopteridesB,  Alethopteride®,  Fecopteride»,  Fachypteride©,  Lomatopteride», 
FhlebopteridesD,  Taeniopteride©,  Glossopteridese,  DiclyopterideaB,  by  means  of 
yenation  and  shape  of  pinnules.  Of  these,  the  only  ones  in  which  our  fossil 
could  fit,  are  the  Odontopteridese  and  Fecopteride®,  in  the  first-named  the 
yenation  springing  from  the  rachis  and  is  furcate.  On  the  whole  there  seems  to  be 
slightly  more  negative  evidence  in  favour  of  its  being  classed  as  Pecopterh. 

After  searching  through  all  the  literature  at  my  disposal  I  can  find  nothing  to 
which  this  species  can  be  compared,  certainly  it  is  not  like  any  of  the  typical 
Fecopterids  that  have  been  figured. 

Sphenopteris,  Brongniarty  1822. 

(Mem.  Mus.  Hist.  Nat.,  Fans,  VIII,  33.) 

Sphenopteris  Camei,  «p.  nov. 

(FL  X,  fig.  3  ;  Fl.  XI,  figs.  3,  4,  5.) 

The  specimens  figured  prove  the  occurrence  in  these  beds  of  an  undoubted 
Sphenopterid  fern  of  a  Lower  Carboniferous  type.  Some  of  the  pinnules  are  entire, 
ovate,  of  the  form  of  the  recent  Adiantum,  resembling  somewhat  those  of 
Sphenopteris  adianioides,  Lindley.f  In  other  cases  the  pinnules  are  incised, 
sometimes  deeply,  and  approach  in  that  respect  to  Sphenopteris  Sosninghausi^ 
Brongniart,:  as  figured  by  Andr»,§  and  Fotonie,||  but  our  fern  differs  much  from 
this  last  in  point  of  its  greater  size  and  different  habit.  The  pinnules  do  not 
appear  to  be  lobed  but  deeply  incised,  and  in  some  cases  this  condition  appears  to 
be  of  a  secondary  nature,  splitting.  From  the  figures  it  will  be  seen  that  the 
pinnules  vary  very  greatly  in  form,  presenting  an  ovate  entire  outline,  a  more  elongate 
shape,  lobed  and  also  of  a  deeply  incised  form.  The  very  great  range  in  pinnule 
form  admissible  in  similar  ferns  will  be  seen  in  Fotonie*s  paper  on  Sphenopteris 

Sosninghausi  already  quoted. 

«i    — • — — —  ■  —        '. —  ' 

*  2nd  Geol.  Sarvev  Penn.,  Description  of  Coal  Flora,  1S80, 1,  pp.  71-72. 

t  Fosa.  Flor.  Gt.  Britain,  III,  t  115. 

X  Hist.  Yeff.  Fo«sUe«.  p.  199  t  52. 

§  VonreltlTche  Pflmnxen,  1866,  p.  13.  t.  4,  5. 

H  Johrb.  K.  Preuss.  Geol.  LoDdesanstalt  for  1390  [1892],  XI,  p.  16,  t  7  and  S. 
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'  This  form  is  bi-tri-pinnate,  rachis  'slender,  pinnsd  opposite,  pinnules  peidolate, 
alternate,  adiantif orm,  entire,  or  incised,  venation  simple  furcate.  In  the  literature 
at  my  disposal  I  can  find  records  of  no  Sphenopterids  closely  approaching  to  this 
form  and  the  comparison  with  8.  HosninghauH  is  mainly  one  of  dissimilarity. 
There  is  no  resemblance  between  it  and  any  of  the  hitherto  described  Australian 
Sphenopterids. 

Oenus. — Abch^optebis,  Dawson,  1863. 

(Canadian  Naturalist,  YIII,  p.      .) 

(Fide  S.  A.  Millef,  Am.  Pal.  Poss.,  1877,  p.  22.) 

(PI.  XI,  Pigs.  1-3.) 

ArchsBopteris  Howitti,  M'Coy. 

Archaopteris  Howitti^  M*Coy,  Smyth's  Progress  Beport  Geol.  Survey  Vict.,  1875, 

II,  p.  73. 

„        Hid,,  1876,  III,  p.  62. 

„        Couchman's   Progress  Beport,  Geol.  Survey  Vict.,  1877, 
pp.  155-156. 

„        Prod.  Pal.  Vict.,  1876,  Dec.  4,  p.  21,  t.  36,  f.  l-2a. 

„        B.  Etheridge,  junr.,  Catalogue  of  Australian  Fossils,  1878, 
p.  209. 

„        Feistmantel,  Paleontographica,  1 879,  Suppl.  Bd.  Ill,  Lief.  3, 
Heft  2,  p.  142. 

5,        Feistmantel,  Mem.  Geol.  Survey  New  South  Wales,  1890, 
No.  3,  p.  96. 

„        Tenison  Woods,  1883,  VIII,  Pt.  1,  p.  96. 

„        Feistmantel,  Sitz.  K.  Bohm.  Gesell.  Wissen.,  Math.  -Nat  urw. 
CL,  1888,  p.  627. 

The  portion  of  a  pinna  figured  in  PL  XI,  figs.  1-3,  appears  without  doubt  to  belong 
to  ArchcBopteris  Sowitti,  M'Coy  from  the  Devonian  olive  shales  of  Iguana  Creek, 
Victoria.  The  agreement  with  M*Coy's  figures  is  very  close  (with  the  exception 
that  our  specimen  is  smaller  than  the  Victorian),  and,  also  with  the  American 
species  of  the  same  genus,  indeed  it  is  hard  to  say  whether  this  form  should  not  be 
listed  as  one  of  them — ^the  resemblance  to  the  form  described  by  Dawson  as 
Palcdopteris  Mogersi,*  being  very  noticeable.  Sir  Frederick  M*Coy  compares  this 
specimen  more  particularly  with  Archaopteris  Jacksoni,  Daw8on,t  first  described 
as  a  CgclopteriSj  but  from  a  comparison  between  his  figures.  Sir  William  Dawson's, 
and  the  specimen  herein  mentioned  it  appears  to  me  that  there  is  a  closer  approach 
of  -4.  HoiciUi,  M*Coy  to  A,  Bogersi,  than  to  A.  Jacksoniy  though  the  difference 
between  all  three  is  very  slight,  mainly  that  of  size.  From  A,  hibemica,  Forbes, 
from  the  Devonian  of  Ireland  there  is  a  well  marked  difierence  in  size,  and  relative 

position  and  form  of  the  pinnules. 

— -^^  — ^^^-^-^— ^i^^—— —^^^i^— .-^-^p— ^^■^.^■^^j^— i^— ^ 

•  Quart.  Journ.  Geol.  Soc,  1863.  XIX,  p.  468, 1. 17.  f.  17, 18 ;  1. 19,  f.  27. 
t  Ibid.,  XVIII,  1862,  p.  819 ;  XIX,  1863,  p.  462,  t.  19,  f.  28. 
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Genui. — CoBDAiTES,  linger^  1860. 

(Gten.  et  Spec.  Plant.,  2nd  ed.,  p.  60.) 

Cordaites  anstralis,  M'Coy. 

(PI.  XI,  Pig.  8.) 

CordaiieM  australis,  M*Coy,  Smyth's  Progress  Eept.  Geol.  Survey  Vict.,  1875,  II, 

p.  73. 
„  „         Couchman's  Ibid.,  1877,  IV,  pp.  166, 166. 

„  „         Prod.  Pal.  Vict.,  1876,  Dec.  4,  p.  22,  t.  36,  f.  6,  7. 

,9  ,»         Etheridge,  B.,  junr..  Cat.  Anstr.  Fossils,  1878,  p.  80. 

fy  ,»         Feistmantel,  Palseontographica,  1879,  Suppl.  Bd.,  Ill,  Lief.  3, 

Heft  2,  p.  142. 
„         Feistmantel,  Mem.  Geol.  Survey  New  South  Wales,  1890, 
Pal.  3,  p.  151. 
Tenisoa  Woods,  Procs.  Linn.  Soc.  New  South  Wales,  1883, 
Vni,  Pt.  1,  p.  155. 
„  „         B.  Etheridge,  junr.,  Geo!,  and  Pal.  Queensland,  1892,  p.  198. 

,y  „         Feistmantel,  Sitz.  K.  Bohm.  Gesell.  Wissen.,  Math.-Naturw. 

CI.,  1888,  p.  638. 

To  M'Coy'a  species  Cordaites  australis,  the  specimen  figured  in  PI.  XI,  Fig.  8, 
may  be  referred.  Nothing  more  can  be  said  of  it  than  that  it  agrees  with  the  original 
description,  the  clasping  base  is  shown  and  the  longitudinal  markings  are  clearly 
shown,  but  the  breadth  is  greater  than  in  the  original  figures  of  C.  austt:alis.  Sir 
Frederick  says  that  it  is  common  in  the  Devonian  Beds  of  Iguana  Creek,  and  the 
late  Eev.  Tenison  Woods  is  of  opinion  that  it  occurred  in  Queensland,  at  Gympie 
and  Drummond  Ranges.  Mr.  B.  Etheridge  states  in  the  above-mentioned  work 
that  he  did  not  see  specimens  of  it  in  the  collections  of  Queensland  fossils  he 
worked  over. 


>» 


»  >f 


XIX. — Mineralogical  and  Petrological  Notes,  No.  6  :  by  George 
W.  Card,  A.R.S.M.,  F.G.S.,  Curator  and  Mineralogist. 


1.  The  Mungindi  Meteorite. 

2.  Cupro-scheelite  from  Teoval. 

3.  Stolzite  from  Broken  Hill. 

4.  Andesite  from  Myall,  Tomingley. 

5.  Igneous  Bocks  met  with  at  a  depth  in  Artesian  Bores. 

6.  Volcanic  Glass  from  near  Copeland. 

7.  Volcanic  Ash  from  near  Eden. 

1.  The  Mungindi  Meteorite : — ^This  is  an  iron  meteorite  comprising  two  pieces 
weighing  sixty-two  and  fifty-one  pounds  respectively.  They  are  described  as 
having  been  found,  early  in  this  year  (1897),  by  a  half-breed.    They  were  lying 
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together,  covered  by  the  red  soil,  three  miles  north-north-east  from  the  Mungindi 
Post  0£Bce,  New  South  Wales,  and  therefore  belong  to  Queensland  territory. 
Several  small  pieces  were  detached,  and  two  of  these  were  sent  to  the  Mines 
Department  for  identification.  The  meteorites  were  subsequently  secured  for 
the  Mining  and  Geological  Museum  by  Mr.  E.  C.  Whittell,  Field  Assistant. 
The  meteorite  would  appear  to  have  lain  for  some  time,  as  it  is  considerably 
weathered,  so  much  so  as  to  give  rise  in  places  to  naturally-etched  Widmanstatten 
Figures. 

2.  CuprO'SeheelUe  Jram  Teoval : — ^This  mineral  has  recently  been  detected  at 

Taylor's  copper  mine,  Upper  Timby,  close  to  Teoval.    The  ore  consists  of  bomite 

with  copper  carbonates,  and  the  cupro-scheelite  is  closely  associated  with  it.    It  is 

waxy  in  appearance  and,  while  sometimes  white,  is  generally  of  a  greenish  tint.    In 

places  rectangular  outlines  can  be  seen.     Cupro-scheelite  is  known  to  occur  at 

Peel  wood,  where  it  is  intimately  associated  with  scheelite  and  stolzite.    An  analysis 

of  a  sample  picked  from  the  material  most  nearly  free  from  colour  gave  results  as 

follows : — 

Moisture  and  combined  water 2*55 

Tnngstic  trioxide 57*73  (66-7) 

Lime  «...  14*40 

Magnesia   0*22 

Ferric  oxide  2*98 

Alumina „ « trace 

Copper  oxide 7*08(8*18) 

Molybdio  oxide trace 

Carbonic  oxide... 1*56 

Gangue  13*04 

99*56 

I^eglocting  the  gangue,  and  recalculating  the  percentages  of  copper  and 
tungstic  trioxide  become  respectively  8*18  and  66*7.  The  percentage  of  tungstic 
trioxide  is  rather  low,  but  there  is  not  enough  carbonic  acid  to  account  for  the 
copper ;  moreover  reactions  for  copper  were  invariably  obtained  with  colourless 
fragments. 

3.  Stolzite  from  Broken  Hill: — This  mineral  has  been  obtained  in  several 
different  forms  from  the  open  cut  at  the  Proprietary  Mine. 

(«)  Plattened,  leaden-gray,  tetragonal  pyramids  with  little  or  no  prism. 
(h)  Leaden-gray  tetragonal  prisms  with  low  pyramids. 

(c)  Claret-coloured  pyramidal  forms — perhaps  hemihedraL 
In  all  these  the  crystals  are  very  small. 

(d)  Colourless  or  white  crystals  with  adamantine  lustre ;  very  tabular  in 
habit.  These  are  of  considerable  size,  the  specimen  in  the  Mining 
Museum  having  a  length  of  side  of  more  than  a  centimetre. 
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4.  Andesite  from  Myally  Tomingley : — This  is  the  country  rock  of  the  Myall 
reefs.  The  base  is  ferruginous  and  opaque,  with  numerous  minute  crystals  of 
felspar  scattered  through  it.  In  places  devitrification  patches  of  clear  mosaic 
occur.  Plagioclase,  in  phenocrysts,  is  seen  in  places  altering  into  epidote,  while 
more  frequently  the  alteration  is  complete,  the  place  of  the  felspar  being  taken 
by  rounded  patches  of  epidote  and  quartz.  A  distinct  tendency  to  fissility  is 
noticeable  in  the  rock. 

5.  Igneous  Hocks  met  with  at  a  depth  in  Artesian  Bores : — The  following  have 
recently  come  under  notice : — 

(a)  Woolabra  Bore,  depth  1,779  feet.  A  fine-grained  olivine-basalt.  The 
olivine  occurs  as  serpentine  pseudomorphs,  which  are  numerous.  The 
base  consists  of  very  finely  granular  augite  with  minute  lath-shaped 
felspars.     Other  felspars,  of  small  size,  are  embedded  in  the  base. 

Woolabra  Bore,  depth  1,917  feet.    Also  basalt  but  not  so  fine-grained 
as  the  above.    Augite  is  plentifuL    Olivine  comparatively  fresh. 

(5)  Trangie  Bore,  depth  552  to  610  feet.  A  much-altered,  dark  greenish 
andesite.  Opaque  felspar,  showing  twin  striation  to  the  naked  eye,  is 
abundant.  The  felspar  phenocrysts  are  much  clouded  by  development 
of  kaolin.  Zoning  by  inclusion,  and  addition  of  felspar — material  by 
secondary  growth — are  sometimes  to  be  seen.  Scattered  through  the 
base  are  numerous  smaller  lath-shaped  felspars.  Here  and  there  are 
patches  of  undecomposed  augite,  (?)  but  the  place  of  the  f  erro-magnesian 
silicate  appears  to  be  taken  by  isotropic  green  alteration  products. 

(e)  Dargle  Bore,  depth  1,018  feet.  A  fine-grained  rock,  under  the  micros- 
cope seen  to  be  much  clouded  by  decomposition.  Altered  phenocrysts 
of  felspar  are  embedded  in  a  matrix  consisting  of  numerous  lath-shaped 
crystals,  and  aggregated  groups  of  the  same  mineral,  with  numerous 
minute  patches  of  quartz — apparently  of  secondary  origin. 

6.  Volcanic  Glass  from  near  Copeland : — ^A  beautifully  perlitic  glass  of  a  brown 
colour,  somewhat  resembling  common  opal,  and  containing  phenocrysts  of  very 
fresh  orthoclase,  showing  perfect  crystallographic  outlines  where  not  corroded  by 
the  matrix  or  penetrated  by  glads  inclusions.  Numerous  simple  crystallites  are 
scattered  through  the  base. 

7.  Volcanic  Ash  from  Eden. 
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XX. — The   Occurrence   of  Lower  Silurian   Graptolites  in  New 
South  Wales :  by  W*  S.  Dun,  Assistant  Palaeontologist. 


Iir  Noyember,  1896,  Mr.  J.  E.  Came  forwarded  to  the  Department  a  collection  o£ 
graptolite  bearing  shales  from  the  Parish  of  Lawson,  County  of  Wellesley.  An 
examination  of  these  specimens  showed  that  thej  were  undoubtedly  Lower 
Silurian  forms,  and  indicated  beyond  doubt  the  extension  of  the  Victorian 
Lower  Silurian  Beds  o?er  the  Border.  This  is  a  fact  that  has  been  reasonably 
expected  for  some  time,  and  this,  the  first  detailed  examination  of  the  districts 
along  the  Border,  has  added  evidence  of  another  formation  occurring  in  New 
South  Wales. 

.  On  the  geological  map  of  New  South  Wales  this  country  is  shown  as  of  Upper 
Silurian  Age„  while  immediately  over  the  Border  in  Victoria  Lower  Silurian  beds  are 
mapped,  and  Mr.  R.  A.  P.  Murray  mentions*  "  the  discovery  in  the  slates  at 
Deddick,  near  the  New  South  Wales  boundary  line,  of  a  graptolite  {Diplograpws 
recfangulariSf  M*Coy),  and  the  identification  at  Gruttamurrh  Creek,  Snowy  Eiver,  of 
Didymograpeue  eaduceus  and  Diplograpsus  foliaceus  in  vertical  slates  capping  the 
granite.**  The  Bev.  W.  B.  Clarke  describes  the  general  geology  and  features  of 
these  southern  districts  in  various  reports,  but  makes  no  allusion  to  Lower  Silurian 
rocks  ;t  while  in  the  latest  edition  of  his  '*  Sedimentary  Formations  **  he  says^ 
*^  of  the  graptolitidsB,  only  one  is  said  to  have  been  found  in  the  Colony,  and  I 
presume  that  it  is  more  likely  to  belong  to  the  Upper  Silurian  than  to  the  Lower, 
though  towards  the  Victorian  boundary,  along  the  Deleget  Biver,  Lower  Silurian 
rocks,  according  to  some,  are  supposed  to  make  their  appearance.";}:  Mr.  C.  S. 
Wilkinson,  in  his  "  Notes  on  the  Geology  of  New  South  Wales,"  makes  mention  § 
of  altered  sandstones  and  slates  in  the  Murrumbidgee  district,  and  near  Moruya, 
"  greatly  resembling  in  lithological  character  the  Lower  Silurian  bed  of  Victoria.; 
but  hitherto  no  fossils  have  been  found  in  them.*'  This  statement  is  repeated  in 
the  second  edition  of  this  work. 

In  Victoria  Lower  Silurian  rocks  are  largely  developed,  and  in  some  localities — 
Bendigo,  Lancefield,  and  Castlemaine — graptolites  are  abundant.  These  forms 
have  been  described  by  Sir  Frederick  M^Coy,  and  Messrs.  Etheridge,  T.  S.  Hall, 

*  GeoL  Mid  Phys.  Geogr.  Victoria,  18S7,  p.  42. 

t  On  the  auriferous  character  of  the  country  along  the  Bendoc  and  Delefret  Rivers  (Report  XIII).  Papers  relative 
to  Oeol.  Surveys.  New  South  Wales,  1852.  No  7,  pp.  22-25  (Fcap.  Sydney.  1852.  By  Authority).  Pari  Blue  Book» 
Feby.  28, 1858,  p.  72  (Fcap.    London,  185S.    By  Authority).    Southern  Ctoldflelds,  p.  200  (8>'0.    Sydney,  I860). 

X  Sed.  Form.,  4th  ed.,  1878,  p.  12. 

f  Mineral  Products  of  New  South  Wales,  1882,  p.  39 ;  2nd  edition,  1887,  p.  63. 
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and  Fritcliard,  and  a  list  of  the  principal  papers  on  the  snbject  is  appended. 
Sir  Frederick  classed  these  beds  as  Lower  Silurian,  and  correlated  them  with  the 
Welsh  Llandeilo.  Professors  Marr*  and  Nicholsont  speak  of  them  as  Arenig,  i.e., 
older  than  Llandeilo.  They  maj  also  be  correlated  with  the  rocks  of  the 
Calciferons  (Quebec)  group  of  North  America,  many  species  of  graptolites  being 
common  to  the  two  formations.  From  the  general  resemblance  of  the  New  South 
Wales  forms  it  is  safe  to  approximately  correlate  the  beds  with  the  slates  of  North- 
eastern Yictorla  recently  described  by  Mr.  T.  S.  Hall. 

Mr.  A.  E.  C.  Selwyn,  late  Director  of  the  Geological  Survey  of  Victoria,  and 
then  of  Canada,  says,  speaking  of  Victorian  Lower  Palseozoic  rocks,  **  east  of  the 
Snowy  Biver,  near  Delegete,  where  the  more  slaty  structure,  characteristic  of  the 
lower  beds,  commences  again,  the  double  graptolites  appear  as  the  only  fossil."^ 

Mr.  Came  briefly  describes  the  geology  of  the  Parish  of  Lawson  in  his  Progress. 
Seport  for  the  year  1896.§  He  says : — "  The  Devonian  Beds  extend  west  along 
the  Border  to  the  junction  of  the  Bondi  Biver  and  Hopping  Joe  Creek,  in  the 
Parish  of  Bondi,  County  of  Auckland.  From  thence  to  the  main  coast  range  in 
the  same  parish  granite  extends  to  near  the  brow  of  the  tableland ;  here  a  narrow 
belt  of  slate  and  schist  is  separated  from  the  main  mass  by  a  narrow  intrusive 
offshoot  of  granite,  which  forms  the  eastern  escarpment  of  the  Manaro  tableland 
on  the  Border.  From  this  point  to  the  Irondoon  Bange,  just  west  of  the  Little 
Siver,  slates,  sandstones,  and  schists  occur.  At  the  Irondoon  a  narrow  intrusion 
of  gneissic  granite  occurs,  but  pinches  out  a  short  distance  north  of  the  Border. 
The  sedimentary  formations  of  the  tableland  fortunately  afforded  an  interesting 

suite  of  graptolites." This  is  the  first  definite  determination  of  Lower  Silurian 

rocks  in  the  colony,  which,  however,  was  anticipated  upon  the  occasion  of  the  first 
geological  examination  of  the  district,  opposite  which  in  Victoria  this  formation 
bad  been  identified.*'  It  appears,  from  the  contained  species  of  Graptolites,  that 
these  beds  are  higher  in  the  series  than  those  occurring  at  Castlemaine  and 
Bendigo. 

In  a  recent  paper,  Mr.  A.  E.  Kitson  remarks  that  owing  "  to  the  great  inclination 
and  lithological  characteristics  of  the  rocks  "  at  Oehi  Wall,  Mt.  Kosciusko,  he 
considers  them  to  be  Ordovician.    No  fossils  were  found.  || 

In  February,  1897,  Mr.  Came  made  further  collections  of  graptolites  from 
three  other  localities  in  the  County  of  Wellesley : — (1)  The  south-west  comer  of 
Parish  of  Currowang ;  (2)  Stockyard  Creek,  Parish  of  Alexander ;  and  (3)  from 
one  and  a  half  miles  south  of  Portion  2,  Parish  of  Tingaringi. 

*  Science  ProgreflS,  18M,  V,  p.  868. 

t  lUmul  of  Pal.,  1889, 1,  p.  222. 

t  Intercolonial  Exhib.  Eraays,  1866-07  [186],  p.  12. 

§  Ann.  Bept.  Depi.  Mines  and  Agric.,  New  South  Walcf,  for  1896  [1897],  p.  101. 

I  Proc  R  Soc  Vict.  1807,  IX.  (N.a)  p.  24. 
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The  graptdlites  from  the  Parish  of  Lawson  are  imperfectly  preserred  as  shinj 
films  on  a  black  slate,  and  in  most  cases  little  or  nothing  can  be  made  out  of  their 
structure  or  specific  relations.  Grenerally  speaking^  the  species  are  pmall  in  size,  and 
may  be  considered  as  dwarfed  specimens  of  the  characteristic  Victorian  species. 

Dicranograptus  f  urcatus,  Hall. 

? 

Dicellograptus,  sp.  ind. 
Didjmograptus  of.  caducous,  Salter.  (?) 
Diplograptus,  cf.  mucronatus,  Hall. 

cf .  rectangularis. 
Phyllograptus.  (?) 

The  form  listed  as  Dicranograptus  fureafu*.  Hall,  is,  I  think,  without  doubt  the 
same  as  that  figured  by  McCoy*  under  the  name  of  Cladograpsus  furaUus^  Hall 
sp.  Dr.  Gurleyt  states  that  Geinitz*  genus  Cladograpsus  was  not  properly  defined, 
and  therefore  should  be  dropped. 

The  forms  referred  to  Didgmograptus  caduceus,  Salter  (?),  are  both  small  and  of 
somewhat  slender  proportions. 

The  species  of  Diplograptus  are  the  most  common  in  this  lot. 

The  Fhyllograptus^  perhaps  a  stunted  form  of  P.  typus^  Hall,  is  uncommon. 

The  specimens  from  the  south-west  comer  of  the  Parish  of  Currowang,  County 
of  Wellesley,  are  imperfectly  preserved  in  a  whitish,  coarse-grained  slate,  stained 
with  iron.    They  comprise— 

Diplograptus  cf .  palmeus,  Barrande. 
Dicranograptus,  sp. 
Dicellograptus. 

T^m  Stockyard  Creek,  Parish  of  Alexander,  County  of  Wellesley,  presenred  in 
a  black  granular  slate.    These  forms  are  slightly  better  preserved — 

Dicranograptus  f  urcatus.  Hall. 
Diplograptus  cf .  palmeus,  Barrande. 
-Diplograptus,  sp.,  (?  rectangularis,  McCoy.) 
Dicellograptus,  sp. 

„  extensus,  HalL 

From  this    locality    some  portions   of  the   structure   of    Diplograptus^    sp. 
Barrande,  are  exceedingly  well  developed  and  preserved ;  several  specimens  show 
the  virgula,  vadicle,  and  lateral  spines  very  clearly  and  of  considerable  length.  ' 
No  signs  of  the  projections  of  the  hydrothec®  remain,  and  it  is  possible  that  this 
form  may  close  to  D.  rectangularis,  McCoy  or  even  Climacograptus. 

From  a  locality  one  and  a  half  miles  south  of  Portion  2,  Parish  of  Tingaringi, 

County  of  Wellesley  we  have — 

> 

Diplograptus,  cf .  palmeus,  Barrande. 
Didymograptus,  sp. 
Dicranograptus  furcatus,  Hall. 
Dicellograptus,  sp. 

•  Pnl.  Prod.  Via,  Dec  Ih  p.  84,  t  20,  f.  7. 
t  Journ.  Qeolog}',  1890,  IV,  Pt.  1,  p.  93. 
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Prom  a  comparison  of  these  lists,  it  will  be  seen  that  DicellograptuSy  Diplograptus 
and  Dieranograptus  are  the  commonest  genera.  A  doubtful  Phgllograptus  occurs 
at  Farisb  Lawson  only.  It  is  unfortunate  that  the  state  of  preservation  of  these 
delicate  organisms  is  so  unsatisfactory,  and  it  is  possible  that  further  collections 
may  throw  more  light  on  the  species  preaerved.  Still  it  seems  to  be  beyond  all 
doubt  that  these  beds  denote  an  extension  into  New  South  Wales  of  the  Victorian 
Lower  Silurian  Series,  and  we  may  hope  soon  to  find  the  relation  between  the 
slates  and  the  Upper  Silurian  beds  so  well  developed  a  little  to  the  north  of  this. 

A  list  of  papers  on  the  Victorian  Oraptolites  is  appended  for  the  information 
of  readers : — 

List  of  Tapers  relating  to  Australian  Graptolites. 

Etitebiboe  (R.,  Junr.)  : — 

Obserrations  on  a  few  Graptolites  from  the  Lower  Silurian  Socks  of  Victoria. 
Ann.  Mag.  Nat.  Hist.,  1874,  XIV  (4),  pp.  1-10,  t.  8. 

A  Catalogue  of  Australian  Fossils.    Pp.  4-10.     (8vo.,  Cambridge,  1878.) 

Hall  (T.  S.)  :— 

On  a  New  Species  of  Dictyonema.  Froes.  B,  Soc.  Vict.,  1892,  IV  (n.s.),  pp. 
7-8, 1. 1,  2. 

The  Geology  of  Castlemaine ;  with  a  subdivision  of  part  of  the  Lower  Silurian 
Socks  of  Victoria,  and  a  list  of  minerals.  Frocs.  B.  Soc.  Vict.^  1895, 
VII  (n.s.),  pp.  65-88,  t.  6. 

The  Distribution  of  the  GraptolitidsD  in  the  Bocks  of  Castlemaine.    Bept. 

•  Austr.  Auoc.  Adv.  Sci.,  1894,  V,  pp.  374-375. 
Notes  on  Bidgmograptus  caduceus,  Salter,  with  Bemarks  on  its  Synonymy. 

Procs.  B.  Soc.  Vict,  1896,  VIII  (n.s.),  pp.  69-73. 
On  the  Occurrence  of  Graptolites  in  North-eastern  Victoria.    Procs.  B.  Soc. 
Vict.,  1897,  IX  (n.s.),  pp.  183-186. 

HoPKiifsox  (J.)  and  Lapworth  (C.) — Descriptions  of  the  Graptolites  of  the 
Arenig  and  Llandeilo  Bocks  of  St.  Davids.  Quart.  Journ.  Geol.  Soc,,  1875, 
XXXI,  pp.  631-672,  t  83-37. 

M'CoT  (T.  Kt.)  :— 

Prodromus  of  the  Palaeontology  of  Victoria,  1874,  Dec.  I,  pp.  5-20, 1. 1,  2  ; 

ibid.,  1875,  Dec.  II,  pp.  29-37,  t.  20;  ibid.,  1877,  Dec.  V,  1877,  t.  39-41, 

t.  50. 
On  a  New  Victorian  Graptolite.    Ann.  Mag.  Nat.  Rist.,  1876,  XVIII  (4),  p. 

126. 

Pmtcham)  (Q.  B.)  : — 

On  a  New  Species  of  Graptolitid©.    Procs.  B.  Soc.  Viet.,  1892,  IV  (n.sO,  pp*; 

56—58,  t.  6. 
Notes  on  some  Lancefield  Graptolites.    Procs.  B.  Soc.  Vict,,  1895,  VII  (n.s.), 

pp.  27-30. 
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XXI. — The  Diatomaceous  Earth  Deposits  of  New  South  Wales : 
by  G.  W.  Card,  A.R.S.M.,  F.G.S.,  Curator  and  Mineralogist; 
and  W.  S.  Dun,  Assistant  Palaeontologist, 

[Plates  XII-XV.] 


I, — General  Character  of  Diatomaceous  Earth, 

The  DiatomacesB  or  Bacillariso  are  microscopical  confervoid  Alg»,  living  in  both 
salt  and  fresh  water.  The  plants  consist  of  either  a  single  diatom  or  f rustule 
(Navicular  Sfc,)y  or  else  of  an  aggregate  of  the  frustules  forming  filamentous 
strings  (Melosisa,  Diatoma),  This  frustule  consists  of  a  cell  enclosed  in  a  siliceous 
carapace  consisting  mainly  of  the  two  valves  and  the  zone,  cingulum,  or  girdle 
consisting  of  the  overlapping  portion  of  the  valves.  In  the  scope  of  this  paper  we 
are  concerned  onlj  with, the  general  form  presented  by  the  siliceous  hollow  structure 
formed  by  the  valves.  It  is  formed  of  colloidal  silica  secreted  by  the  organism, 
and  the  shape  is  extremely  variable,  the  ornamentation  being  arranged  longi- 
tudinally, radially,  transversely,  in  lines,  dots,  or  pits,  and  may  be  alveolate  (coarse 
dots),  striate  (fine  lines  formed  by  minute  punctures),  costate,  or  moniliform.  All 
diatoms  possess  a  raphe  or  median  cleft  or  line  with  central  and  terminal  nodules, 
according  to  Van  Heurck,  though  in  some  cases  these  are  very  obscure.  On  this 
character  the  main  subdivision  of  the  DiatomacesB  into  Eaphidise,  Pseudoraphide«B, 
and  CryptoraphidesB  is  based. 

As  before  remarked,  diatoms  inhabit  fresh  and  salt  water,  and  some  forms  even 
live  in  damp  soil.  Their  distribution  is  exceedingly  wide,  from  the  Tropics  to  the 
Arctic  and  Antarctic  Begions,  and  on  lofty  ranges  of  mountains.  The  marine 
forms  differ  generically  as  a  rule  and  invariably  specifically  from  the  fresh  water, 
but  there  is  a  certain  mingling,  as  might  be  expected,  in  brackish  water,  which  also 
has  its  characteristic  species.  The  geological  range  is  also  great,  from  the 
Carboniferous  to  the  present  time,  though  deposits  are  not  of  frequent  occurrence  till 
the  Tertiary  is  reached.  According  to  Dr.  Van  Heurck*  the  oldest  deposit  occurs 
in  the  London  Clay  (Lower  Eocene),  and  is  described  by  Mr.  "W.  H.  Shrubsole.f 
Numerous  forms  were  found  here,  and  were  pyritised  and  encrusted  with  pyrites. 
Schimper  mentions  Diatoms  in  Upper  Cretaceous  Beds,^  while§  in  a  footnote  he 
draws  attention  to  Castracane*s  discovery  of  existing  species  in  the  English  Coal 
Measures.    I  have  been  unable  to  refer  to  the  original  paper,  ||  but  in  his  paper 

*  Treatise  on  the  Diotomaoesc,  p.  48.    (4ta    London,  1806.) 

t  Jourti.  R.  Micros.  Soc.»  1881,  ,  p.  381. 

t  Tillet's  Handb.  de  Pal.,  Abtheil.  II,  p.  14. 

I  Loe.  eit.,  p.  14. 

I  Jabrb.  Win.  Bot,  1874,  x ;  Atti  Accad.  PontU.  Kuovo  Lincel,  xxvU,  1874. 
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in  the  Comptes  rondos*  he  states  that  Diatoms  have  been  found  in  the  Carboniferous 
at  Liyerpool,  Newcastle,  St.  Etienne,  and  in  the  Scotch  Cannel.  Schimper  quotes  the 
following  species  as  being  found  by  Count  Castracane — Fragilaria  Harrisoni  (Sm.), 
JEpithemia  Gihba  (Ehr.),  Sphenella  glacialU  (Ktz.,)  Gomphonema  capitatum  (Ehr.), 
Nitz$chia  curvula  (Ktz.),  Synedra  vitrea  (Ktz.),  Diatoma  onlgare  (Bory.)  This 
list  serves  to  show  what  little  variation  there  has  been  in  these  minute  organisms 
during  the  course  of  time. 

The  abundance  of  these  organisms  under  favourable  conditions  may  be  gathered 
from  the  fact  that  "  A  deposit  of  mud  no  less  than  four  hundred  miles  long  by 
one  hundred  and  twenty  miles  broad  was  found  at  a  depth  of  between  two 
hundred  and  four  hundred  feet,  on  the  flanks  of  Victoria  Land  in  70^  south  lat.*'t 
This  deposit  is  composed  of  Diatom  ooze,  its  thickness  is  unknown.  In  the 
Antarctic  ^Regions  the  sea  is  often  thick  with  Diatomaceaa,  which  also  tinge  it 
and  the  ice  a  dull  yellow.  Instances  are  also  on  record  of  shallow  estuarine 
harbours  being  choked  by  their  rapid  accumulation.  Ehrenberg  has  estimated 
that  one  cubic  inch  of  Diatomaceous  Earth,  contains  about  forty-one  billion 
frustules. 

II, — Physical  'Properties, 

The  existence  of  deposits  of  Diatomaceous  earth  in  New  South  Wales  has  long 
been  known  and,  from  time  to  time,  the  possibility  of  utilising  these,  more 
especially  in  the  manufacture  of  dynamite,  has  been  considered.  Many  new  uses 
are  now  being  found  for  the  material,  and  the  subject  has  locally  aroused  con- 
siderable interest,  suggesting  the  advisability  of  bringing  together  the  information 
now  available. 

Diatomaceous  earth  is  a  siliceous  material,  generally  more  or  less  white  in 
colour  and  frequently  pulverulent  in  nature,  found  in  very  many  places  widely 
distributed  over  the  globe.  It  is  known  under  a  variety  of  names,  more  or  less 
appropriate.  Of  these  '*  infusorial  earth  "  was  at  one  time  very  generally  used, 
but  its  inaccuracy  has  led  to  its  becoming  less  common :  it  is  still  frequently  met 
with  however.  The  objection  to  its  use  is  that  true  Infusoria  do  not  enter  into  its 
composition  at  all.  The  German  name, "  kieselguhr,"  having  reference  to  its  siliceous 
nature  is  generally  used  commercially.  Another  equally  common  term  is  "  tripolite' ' 
derived  from  Tripoli,  in  North  Africa,  where  extensive  deposits  occur.  It  is 
advisable  perhaps  to  avoid  confusion  by  dropping  this  term  to  a  certain  extent,  as  it  is 
applied  in  America  to  various  siliceous  earths  difPering  entirely  in  constitution  from 
true  infusorial  earth,  more  particularly  to  a  material  now  mined  in  large  quantities 
in  Missouri,  and  referred  to  more  particularly  below.  A  pure  diatomaceous  earth 
would  consist  of  silica  and  water  only.    The  silica  is  in  the  colloidal  condition,  and 

*  Comptes  rendtis  Acad.  ScL  Paris,  1874,  Ixxix,  p.  62. 

t  Vyen,  Introd.  Study  Diatomes,  p.  2.    (8vo.    London,  1893.) 
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the  water  exists  partly  combined  and  partly  as  absorbed  moisture.'  For  purposes 
of  comparison  it  is  perhaps  advisable  to  calculate  percentages  after  neglecting  the 
moisture  which  is  a  variable  quantity  depending  upon  external  circumstances  such 
as  time  of  exposure.  This  ideal  composition  is  seldom  met  with,  varying  proper- 
tions  of  carbonates  of  lime  and  magnesia,  clay,  &c.,  being  generally  present.  The 
percentage  of  silica  is  generally  between  eighty  and  ninety.  Occasionally  organic 
matter  is  present  in  sufficient  quantity  to  colour  the  earth,  and  also  to  maintain 
combustion  for  calcination  purposes  after  having  once  been  ignited.  This  is  the 
case  with  some  of  the  German  earths.  The  presence  of  iron  is  frequently  revealed 
by  the  red  or  yellow  colour  of  the  calcined  material.  In  some  cases  too,  as  will  be 
again  pointed  out,  the  percentage  of  silica  is  increased  by  its  extraneous  introduc- 
tion. Consisting  as  it  does  of  silica,  diatomaceous  earth  is  not  afPected  either  by 
extreme  heat  or  by  acids,  but  being  in  the  colloidal  form  is  readily  acted  upon  by 
alkaline  solutions.  The  characteristic  physical  property  of  tripolite  is  its  extreme 
lightness,  the  specific  gravity  being  less  than  one  quarter  that  of  water.  With 
low  density  is  correlated  excessive  porosity,  both  being  determined  by  the  structure 
of  the  individual  organisms  composing  it.  As  these  organisms  will  be  fully 
described  below,  it  will  now  suffice  to  remark  that,  consisting  as  they  do  of  very 
delicate  siliceous  membranes  enclosing  a  space,  it  follows  that  the  earth  comprises 
a  vast  number  of  air  cavities  capable  of  being  occupied  by  any  liquid  absorbed.  In 
this  way  an  average  sample  of  diatomaceous  earth  will  absorb  from  four  to  five 
times  its  own  mass  of  liquid.  When  saturated  the  density  increases  to  about  1*24,  and 
the  rock  will  sink  in  water.  It  is  to  these  three  properties  of  low  density,  porosity, 
and  resistance  to  heat  and  acids  that  tripolite  owes  what  value  it  may  possess. 
The  earth  was  known  to  the  Greeks  and  Bomans,  Strabo  writing  about  building 
stones  of  such  lightness  that  they  fioat  upon  water,  and  the  Emperor  Justinian 
instructed  his  architects  to  use  it  in  building  the  dome  of  Hagia  Sophia.  After 
calcination  the  specific  gravity  is  increased  by  about  fifty  per  cent. 
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NoieB  on  the  Analyses. — Comparing  the  silica  proportions  it  will  be  noticed  that 
the  highest  in  New  South  Wales  is  that  given  by  the  Wyrallah  earth.  It 
xnnst  be  remembered,  however,  that  a  portion  of  this  silica  appears  to  have  been 
deposited  from  solution,  binding  the  whole  into  a  compact  mass  and  not  in  anjr 
way  adding  to  its  absorbent  properties.  The  extreme  purity  of  some  of  the  foreign 
earths,  more  particularly  those  from  Oberohe  and  Storey  County,  Nevada,  will  be 
noticed.  Magnesia  and  lime  vary  much  in  quantity,  reaching  ten  per  cent,  in  one 
of  the  Warrumbungle  samples.  Whereas  some  of  the  G-erman  earths  contain  a 
very  high  percentage  of  organic  matter,  sufiScient,  in  fact,  to  effect  their  calcina- 
tion, New  South  Wales  earths  contain  but  little  volatile  matter  other  than  water. 
The  analyses  have  been-  conducted  upon  samples  in  very  varying  conditions  of 
dryness ;  to  permit  of  ready  comparison  on  a  uniform  basis  the  silica  percentage 
has  been  recalculated  in  each  case  afber  neglecting  all  volatile  matter.  In  the 
case  of  such  wet  earths  as  that  from  Mauritius  and  one  of  the  Bilin  samples  the 
silica  content  is  thus  made  much  more  prominent. 

IV. — Economic  Characters,  Sfc. 

Uses  and  Properties. — ^The  combination  of  valuable  physical  properties  possessed 
by  diatomaceous  earth  has  led  to  its  utilization  in  a  variety  of  ways.  Its 
application  in  the  Arts  will  be  dealt  with  under  the  heading  of  the  property  to 
-which  its  value  is  due. 

Abrasion. — ^This  is  due  to  the  hardness,  sharpness,  and  minute  size  of  the 
individual  particles  of  which  diatomaceous  earth  consists.  When  levigated  it 
constitutes  an  admirable  polishing  powder.  In  the  case  of  very  finely  pulverulent 
earths  like  the  Victorian  little  or  no  preparation  is  needed:  indeed,  polishing 
powders  consisting  of  the  earth  either  crude  or  but  slightly  prepared  have  been 
placed  on  the  market  in  Australia  and  Canada  under  various  brands.  By  mixing 
the  pulverised  material  with  the  usual  ingredients  a  valuable  soap  has  been 
manufactured. 

Ahsorhency. — This  property  is  due  to  the  structure  of  the  individual  micro- 
organisms. Consisting  as  they  do  of  an  external  skeleton  partially  enclosing  a 
space,  it  follows  that  a  piece  of  Diatomaceous  earth  contains  an  innumerable 
number  of  cavities  (as  before-mentioned  a  cubic  inch  contains  some  forty-one 
billion  diatoms).  On  immersion  in  liquid  the  air  is  displaced  from  these  cavities 
and  the  liquid  absorbed.  In  this  way  diatomaceous  earth  can  absorb,  on  an 
average,  from  four  to  five  times  its  own  mass  of  water.  This  property  has  been 
taken  advantage  of  in  a  number  of  ways,  more  particularly  in  the  manufacture  of 
explosives.  It  was  formerly  largely  used  in  the  manufacture  of  dynamite,  where 
it  served  as  an  absorbent  for  the .  nitro-giycerine.  It  is  now,  however,  being 
replaced  by  wood-pulp  and  other  cheaper  substances.  The  G-erman  earth  is  said 
to  be  better  fitted  for  this  purpose  than  the  American.  We  hear  that  in  a  recent 
Keport  of  the  United  States  War  Department  the  Victorian  tripolite  was  said  to 
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be  tlie  very  best  in  the  market  for  this  purpose.  In  a  variety  of  minor  ways  this 
property  has  been  made  use  of,  such  as  for  carrying  disinfectants  in  hospitals. 
The  firm  of  Gr.  W.  Eeye  and  Sons,  Prankenstrasse  28,  Hamburg,  has  introduced 
a  series  of  useful  articles. 

Soluhility. — ^Although  quite  unaffected  by  acids,  the  silica  of  diatomaceous  earth, 
being  in  the  colloidal  condition,  is  readily  dissolved  by  alkaline  solutions  with 
the  formation  of  a  silicate  of  the  alkali.  In  the  case  of  the  Follett  Lake  Earth 
Hoffman  found  that  92  per  cent,  of  the  air  dried  material  was  soluble  in  boiling 
caustic  potash.  In  the  form  of  soluble  silicate  of  soda  or  water-glass  it  has  been 
used  as  a  cement  for  building  stones,  <&c.  In  general,  however,  clean  white  sand 
would  probably  be  found  cheaper. 

Low  Specific  Gravity . — Very  early  attention  was  drawn  to  tripolite  by  its  low 
density.  A  cubic  yard  of  tripolite  fire-bricks  was  found  to  weigh  twelve  hundred- 
weights, only  one-fourth  the  weight  of  the  same  volume  of  Dinas  bricks.  The 
Emperor  Justinian  (522  a.d.)  directed  his  architects  to  make  use  of  such  bricks 
in  building  the  dome  of  the  Hagia  Sophia  at  Constantinople.  In  rough  country 
the  advantage  of  bricks  of  such  lightness,  where  carriage  is  difficult  and  costly,  is 
•evident. 

Non-Conductivity  to  Heat. — It  is  to  its  ultimate  composition  again  that  diato- 
maceous earth  owes  its  remarkable  properties  as  a  non-conductor  of  heat.  In  passing 
from  one  medium  to  another  heat  suffers  a  certain  amount  of  loss  by  reflection 
and  refraction.  In  consequence  of  the  innumerable  air  cavities  the  heat  waves 
have  to  pass  repeatedly  from  silica  to  air,  from  air  to  silica,  and  suffer  a  corres- 
ponding loss  in  energy ;  their  intensity  is  thus  very  quickly  reduced  in  traversing 
a.  small  thickness  of  tripolite.  A  brick  may  be  held  in  the  hand  at  one  end  while 
the  other  is  being  strongly  heated.  It  is  to  this  property  that  it  owes  some- 
what extensive  use  for  boiler  and  steam-pipe  covering.  In  this  sphere  of  usefulness 
the  competition  of  asbestos  packing  has  to  be  met ;  scrap  mica  is  also  being  now 
used  for  this  purpose.  It  is,  or  has  been,  used  by  the  P.  and  O.,  Orient,  Inman, 
and  White  Star  Lines.  The  American  earths  have  been  found  more  suited  for 
this  than  they  are  for  the  manufacture  of  explosives.  It  has  been  suggested  that 
tripolite  would  be  found  equally  resistant  to  electricity,  and  could  thus  be  used  for 
the  insulation  of  telegraph  and  other  wires. 

Infusihility, — Consisting  as  it  does  of  practically  pure  silica,  tripolite  is  an 
admirable  refractory  material ;  at  ordinary  temperatures  it  is  indeed  quite  infusible. 
Prom  time  to  time  attempts  have  been  made  to  use  it  in  the  manufacture  of  fire- 
bricks, with  what  success  it  is  rather  difficult  to  ascertain.  In  the  *'  Mineral 
[Resources  of  the  United  States"*  reference  is  made  to  "Kieselguhr  fire-brick** 
manufactured  by  a  !N'orth  London  Company.  Their  lightness  is  said  to  render  them 
specially  suited  for  blast  furnace  pipes,  covering  retorts,  for  special  purposes  in 

*  Mineral  Resources  of  the- United  States,  189S,  p.  607. 
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ehemical  works  where  non-conductdBg  properties  are  desirable,  and  for  retort 
settings  in  gas-works.  The  specific  gravity  of  a  manufactured  brick  is  given  as 
0*6.  Their  success  is  said  to  be  undoubtedly  established.  Some  inquiries  made  in 
London  by  the  Authors  with  a  view  to  obtaining  the  address  of  this  Company  were 
not  successful.    The  average  analysis  of  the  earth  firom  which  these  bricks  were 

made  is  given  as  follows : — 

Silica. 83-8 

Magnesia 0*7 

Lime 0*8 

Alumina  1*0 

Ferric  oxide ,  2*1 

Organic  matter  4*5 

Moisture  and  loss ^  7.1 

100-00 
Some  experiments  made  by  HofEman  with  the  earth  from  Pollett  Eiver  Lake, 
New  Brunswick,  are  of  interest.*    Five  test  bricks  were  made  having  the  following 
proportions : — 

1.  Diatomaceous  earth  alone. 

2.  Do  95  parts,  white  pipe-clay    5  parts. 
8.                Do                90    do  do  10    do 

4.  Do  99    do    lime  1     do 

5.  Do  98    do      do  2    do 

The  earth  and  clay  were  air-dried,  and  the  lime  freshly  prepared.  The  bricks  were 
moulded  in  a  small  hand-press,  air-dried,  and  finally  dried  at  100^  C.  They  were 
then  placed  in  covered  crucibles  and  heated  in  an  air  furnace,  the  temperature 
being  gradually  raised  for  an  hour,  and  then  maintained  at  a  white  heat  for  two 
hours.  All  five  were  found  to  have  perfectly,  retained  their  form,  and  their 
edges  were  perfectly  sharp.  All  were  highly  absorbent,  firm,  and  tough.  Nos.  1, 
2,  and  3  had  very  smooth  surfaces  and  a  fine  close  texture ;  they  decrepitated 
strongly  when  suddenly  plunged  into  the  flame  of  a  blast  lamp.  Nos.  4  and  5  were 
looser  in  texture  and  stood  well.  All  were  excellent  non-conductors.  The 
contraction  was  greatest  in  Nos.  2  and  3 — ll'lS  %,  and  least  in  6 — ^7*89  %.  Nos. 
4  and  5  were  quite  white,  while  1,  2,  and  3  were  uniformly  creamy  in  colour. 
Hoffman  notes  that  this  is  in  accordance  with  the  fact  that  the  alkaline  earths, 
especially  lime  and  magnesia;  have  a  singular  power  of  bleaching  ferruginous  clays 
in  the  kiln,  so  low  a  proportion  as  5  %  of  caustic  magnesia  mixed  with  a  red  clay 
entirely  destroys  its  red  colour.  In  weight  No.  3  was  heaviest,  and  4  lightest. 
Several  attempts  have  been  made  in  New  South  Wales  to  manufacture  Kieselguhr 
fire-bricks.  At  the  Bulli  Tile  Works  bricks  were  made  with  a  mixture  of  tripolite 
and  the  local  fire-clays.  After  having  been  built  into  the  furnaces  for  about  three 
months,  however,  the  bricks  were  found  to  shrink  to  an  enormous  extent,  and  their 
manufacture  has  been  given  up. 

*  Prog.  Rept  GeoL  Surrey,  Canada.    Montreal,  1879-80|  p.  3  H. 
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Miscellaneous  Usee. — ^Attempts  have  been  made  to  utilise  tripolite  in  packing 
fruit  for  export,  with  what  results  the  Authors  are  unaware.  Locally  it  has  been 
used  in  the  manufacture  of  refrigerating  paint,  but  as  no  attempt  has  been  mado 
to  place  it  on  th^  market  no  comparison  can  be  made  with  other  similar  prepara- 
tions. It  is  found  of  service  in  packing  acids  for  transport.  The  United  Kieselguhr 
Company  at  Chelle  also  utilise  the  German  earth  for  ice  manufactories,  rendering 
floors,  walls,  and  ceilings  fire  and  rot  proof,  as  a  filling  for  ice-chests,  fire-proof 
safes,  strong-rooms,  &c.  It  is  sold  either  pure  or  as  composition  (mixed  with 
asbestos  or  hair). 

Value  and  Production. — ^Very  little  has  as  yet  been  done  with  the  New  South 
Wales  deposits.  At  Cooma  a  small  quantity  has  been  raised  for  experimental 
purposes,  and  676  bushels  of  Sichmond  Eiver  tripolite  were  shipped  from  Qrafton 
for  trial  during  1896.  In  the  latter  case  a  price  of  ds.  6d.  per  bushel  was  obtained, 
but  out  of  this  all  expenses  had  to  be  met.  The  Victorian  (Lilicur  Creek)  earth 
is  of  such  a  remarkably  fine  quality  that  it  is  able  to  command  a  high  price ; 
accurate  statistics  are  not  available.  In  America  the  price  appears  to  vary 
from  about  twenty  to  fifty  shillings  per  ton  of  two  thousand  pounds.  The 
production  in  the  United  States  in  1894  was  2,584  short  tons.  At  the  Bass  Biver, 
Nova  Scotia,  some  400  tons,  said  to  be  worth  about  £4  a  ton,  were  raised  during 
1895.  In  Nevada  mining  is  not  prosecuted  regularly,  enough  beiog  obtained  in  one 
year  to  meet  the  demand  for  some  time.  It  is  difficult,  however,  to  get  accurate 
statistics,  as  tripolite  is  generally  included  with  other  substances  in  returns. 

In  conclusion,  it  would  appear  as  if  the  deposits  of  diatomaceous  earth  in  New 
South  Wales  cannot  compare  in  quantity  with  those  of  America  and  elsewhere.  In 
quality  there  is  perhaps  little  to  choose,  but  they  cannot  compare  with  the  very 
fine  Victorian  earth.  The  Barraba,  Warrumbungle  Mountains,  and  perhaps  some 
others,  are  too  far  from  rail  for  profitable  working.  Cooma  and  Wyrallah  are 
conveniently  situated  in  this  respect,  the  former  being  near  the  railway,  the  latter 
being  accessible  to  water  carriage.  There  is  as  yet  no  great  demand  for 
Diatomaceous  earth,  and  should  the  demand  arise,  the  quantity  available  in  almost 
every  part  of  the  world  is  practically  inexhaustible. 

V. — Foreign  Occurrences, 

The  records  of  foreign  occurrences  of  Diatomaceous  earths  are  so  numerous  that 
only  a  few  of  the  more  importent  or  more  interesting  are  mentioned  in  this  paper. 

A  laminated  fissile  variety  known  as  "  polirschif er "  occurs  in  numerous 
European  and  South  American  localities,  notably  near  Bilin,  Bohemia.  Here  it  is 
described  as  occurring  above  gneiss  and  a  gypseous  clay  and  protected  by  a  capping 
of  phonolite.  At  Lausitz  it  occurs  above  and  below  brown  coal,  and  is  covered  by 
basaltic  tuffs  and  lavas.  Between  Kasan  and  Saratov  on  the  Volga  the  beds  of 
polishing  slate  are  said  to  attain  a  thickness  of  forty  feet. 
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Leaf  and  fisli  remains,  or  even  beetles,  are  sometimes  found  in  the  earth,  and  its 
geological  age  when  known  is  generally  Tertiary  or  Fost-tertiarj.  Tripolite  proper 
only  differs  from  polirschiefer  in  not  possessing  a  fissile  structure.  It  is  generally 
of  Tertiary  age*  and  frequently  occurs  in  peaty  districts.  There  are  very  many 
deposits  in  Europe  of  which  several  are  worked.  That  at  Naterleuss  in  Hanover 
yields  kieselguhr  of  the  purest  quality  and  lowest  specific  gravity.  It  there  attains 
a  thickness  of  150  feet,  and  is  covered  by  thin  alluvial  beds.  The  upper  portion 
IB  white  in  colour  and  contains  some  sand.  After  washing  it  affords  an  excellent 
material.  At  a  lower  level  there  is  less  sand,  but  the  presence  of  organic  matter 
affects  the  colour.  There  is  sufficient  organic  matter  to  effect  calcination,  and 
kieselguhr  of  the  finest  quality  results.  The  lowest  stratum  is  rendered  green  in 
colour  by  the  presence  of  as  much  as  30  per  cent,  of  organic  tnatter.  It  is 
calcined  in  kilns,  yielding  a  red  kieselguhr,  the  colour  being  due  to  ferric  oxide. 
The  Hanover  deposits  are  characterised  by  the  presence  of  the  forms  Synhedra 
ulna  and  Gaillonella  (Melosira)  auriehaleea.  On  the  north  side  of  the  Hochsimmer 
near  Eltringen  diatomaceous  earth  is  associated  with  pumice  and  tuffs,  the  latter 
also  containing  diatoms. 

At  Eranzenbad  in  Bohemia  a  deposit  from  six  to  eight  feet  thick  occurs  in  a 
marshy  district ;  the  principal  forms  are  Ifavieula,  Gomphomena^  and  Melosira. 
At  Altenschlirf  and  Steinfurth  in  the  Yogelsberg  the  prominent  forms  are  the 
fresh-water  sponge  Spongilla  and  Melosira  distant;  the  thickness  is  from  eighteen 
to  twenty-four  feet.  Near  Bauzten  the  earth  has  a  yellowish  colour  and  is 
granular  in  nature ;  Fragillaria  eonstruens  is  abundant.  Berlin  is  partially  built 
on  a  deposit  of  Diatomaceous  earth.  G-erman  kieselguhr  has  very  high  absorbent 
properties ;  the  American  is  less  absorbent.  Very  many  deposits  are  known  in 
America,  some  of  extraordinary  thickness,  and  a  few  of  them  have  been  worked. 
It  has  been  noticed  that  the  American  beds  are  commonly  found  in  swamps 
representing  filled-up  lakes  of  the  glacial  period.  The  most  important  producing 
district  is  Pope's  Creek,  Maryland.  A  large  deposit  has  been  recently  discovered 
in  Plorida.  At  Eichmond,  Virginia,  there  is  a  well-known  bed  of  diatomaceous 
earth  extending  across  the  State  from  north  to  south  for  more  than  a  hundred 
mUes.  It  is  about  thirty  feet  thick.  The  earth  is  yellow  and  clayey  in  appearance 
and  is  of  Eocene  age.  At  Monterey,  California,  it  attains  a  thickness  of  fifty  feet, 
and  is  also  Tertiary.  On  an  arm  of  the  Upper  Columbia  Eiver,  Eremont  discovered 
a  deposit  of  porcellanous  diatomaceous  earth  under  a  covering  of  basalt.  It 
contained  plant  remains,  and  was  no  less  than  500  feet  thick.  At  Eossil  Hill, 
Nevada,  a  thickness  of  200  feet  is  attained.  Numerous  lake  deposits  of  diatoma- 
ceous earth  occur  in  various  parts  of  Canada,  more  especially  in  Nova  Scotia  and 
New  Brunswick.     They  are  very  numerous  in  the  marshy  districts  of  Nova  Scotia. 

*  The  feet  that  Diatomaceous  deposits  are  rarely  older  than  the  Tertiary  epoch  would  not  appear  to  have  much 
vignificance.  Tlie  ready  destnictibility  of  such  incoherent  rocks  and  their  solubility  in  alkaline  solutions  facilitates 
Uieir  obliteraiioo.  If  preserved  at  ali  in  the  older  formations  they  should  perhaps  be  looked  for  in  compact  chert 
beds  comparmble  to  the  now  well-known  radiolarian  cherts. 
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One  of  tlie  largest  occupies  tbe  bed  and  shores  of  Polly  Lake,  on  the  Intercolonial 
Sailwaj.  It  is  believed  tbat  these  lakes  could  be  readily  drained.  The  material 
is  being  mined  at  Bass  Biyer,  near  Truro.  Of  the  New  Brunswick  deposits,  that . 
at  PoUett  Biyer  Lake  is  perhaps  the  best  known.  Some  important  experiments 
conducted  on  the  Pollett  Biver  earth  have  been  referred  to.  In  Chili  a  deposit 
composed  of  forms  found  living  in  neighbouring  thermal  springs  occurs  associated 
with  pumice. 

Beccntlj  the  existence  of  diatomaceous  earth  has  been  noted  at  Lake  Budolf, 
East  Africa. 

A  material  occurring  near  Pontgibaud,  and  known  as  Bandannite,  must  also  be 
regarded  as  a  diatomaceous  earth. 

Yarious  siliceous  substances  have  been  incorrectly  classed  with  infusorial  earth, 
and  a  brief  reference  to  some  of  these  will  be  advisable.  Pirst  among  these  is  the 
Tripoli,  extensively  mined  at  Seneca,  in  south-west  Missouri.  This  contains  98 
per  cent,  of  silica,  and  is  believed  to  be  either  a  siliceous  limestone,  from  which  the 
calcareous  matter  has  been  leached  out,  leaving  a  spongy  mass,  or  a  decomposition 
product  from  a  clay.*  It  is  very  extensively  used  for  filters,  blotting  pads,  and  as 
powder  for  polishing  purposes.  In  Socorro  County,  New  Mexico,  there  is  a  deposit 
also  called  Tripoli,  containing  about  80  per  cent,  of  silica,  occupying  a  depression 
in  a  volcanic  country.  It  appears  to  have  been  formed  of  the  debris  of  siliceous 
volcanic  scoris.f  It  is  not  equal  to  tripolite  as  an  abrasive.  At  Santa  Piora,  in 
Tuscany,  there  is  a  white  polishing  slate  consisting  of  irregularly  formed  little 
grains  and  chips  of  opal.^  Another  so-called  kieselguhr  comes  from  Poissy,  in 
Belgium.  It  is  composed  of  globular  little  opal  bodies  which  absorb  pigments  with 
.great  avidity. 

In  New  Zealand  deposits  of  diatomaceous  earth  are  numerous,  both  of  fresh- 
water and  marine  origin,  the  latter  being  the  more  important.  These  are  classed 
as  Pliocene  mostly,  though  some  are  of  more  recent  formation.  The  best  known 
is  that  at  Oamaru,  which  has  yielded  to  the  studies  of  Messrs.  Grrove  &  Sturt,§ 
and  Messrs.  Hinde  &  Holmes, [j  a  large  number  of  species  of  Diatomaceie  and 
sponge  spicules,  and  extends  the  range  of  several  species  occurring  in  the  Barbadoes 
Deposits.  This  siliceous  deposit  also  contains  Badiolaria,  and  is  considered  to  be  of 
Eocene  age.  A  general  account  of  the  geology  of  this  deposit  will  be  found  in  a 
paper  by  Mr.  H.  A.  de  Lautour.T 

•  Amer.  Geologist,  1896,  XVIII,  No.  S,  p.  13C 

t  lot.  cii.,  pp.  136-140. 

X  There  to,  nowevcr,  a  true  kieaelgubr  deposit  an  Santa  Flora. 

§  Joiim.  Quekett  Micros.  Soc..  Ler.  2,  II,  III,  1886, 1887. 

I  Joum.  Liun.  Soc.,  1892,  XXIV,  p.  177. 

%  Trans.  N.Z.  Inst.,  1888,  XXI,  pp.  293-311,  pis,  18-23.  Other  papers  on  this  subject  are :— McKay  (A.)  On  deposit 
of  Diatomaceous  earth  at  Pakaraka,  Bay  of  Islands,  Auckland.  Trans.  N.Z.  Inst,  18U0,  XXIII,  pp.  376-379.  McKat 
(A.)  On  a  diatom  deposit  near  Pakaraka,  Bay  of  Islands,  Auckland.  Op.  ctC,  XXV,  1892,  pp.  375-377.  IxoLn  fJ.) 
Notes  on  some  of  the  Diatomaceous  deposits  of  New  Zealand.  Op.  eU.,  1882,  XV,  pp.  840-340,  t.  29.  Srixcn 
(W.  T.)  On  the  fresh-water  alg«  of  New  Zealand.  Op.  cit.,  XIV,  18il,  pp.  297-298.  Ikous  (J.)  On  new  tpecios  of 
New  Zealand  diatoms.    Op.  cit.,  XIV,  1831,  p.p.  357-359,  t  22. 
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In  South  Australia  we  can  find  no  record  of  true  Diatomaceous  earths.  Mr.  G-* 
C.  Morris*  states  that  he  found  fresh-water  diatoms  in  Coorongite,  which  he 
describes  as  a  '^  Diatomaceous  mineral^"  containing  about  20  per  cent,  of  hydro- 
carbons. 

Begarding  the  Queensland  occurrences,  Mr.  W.  H.  Bands  sajs  in  his  ^  Beport  on 

the  Albert  and  Logan  District/'t  "  Close  to  Pine  Creek,  near  Selection  31,  there 

18  a  hill  called  Meerschaum  Mountain,  from  the  &ct  that  a  yery  light  white 

material  somewhat  resembling  that  mineral  can  be  picked  up  on  its  sides.    I  have 

Dot  seen  this  deposit  in  situ.    This  substance  is  an  infusorial  earth.    Mr.  W.  H., 

Dixon  of  Sydney  giyes  the  following  analysis  of  it : — 

Moifiture  and  traces  of  organic  matter « 10*31 

Oxide  of  iron  and  traces  of  alumina 0*59 

Lime ^ traces 

SUica 89*10 

100-00 
Mr.  Dixon  says  that  under  the  microscope  the  silica  is  almost  entirely  composed 
of  the  frustules  of  diatoms — ^probably  Melonra  arenaria.    I  confirmed  Mr.  Dixon's 
remarks  as  far  as  the  microscopical  examination  went." 

There  seems  to  be  a  great  resemblance  between  this  earth  and  that  occurring  at 
the  Bichmond  Biver,  also  locally  known  as  "  Meerschaum." 

La  Victoria  the  occurrence  of  Diatomaceous  beds  is  fairly  widespread,  and  they 
are  of  both  Tertiary  and  Post  Tertiary  age,  and  of  marine  or  estuarine  and  fresh 
water  origin.  Under  the  first  heading  the  only  deposit  we  need  consider  is  that 
occurring  near  the  Yarra,  and  representing  an  ancient  extension  of  Fort  Phillip. 
Prom  this  bed  Dr.  Coates^  collected  oyer  forty  species  of  Diatoms  of  the  genera 
AciinocycluSy  Coaeinodisctts^  Campylodiseus,  Stauroneis,  Navicula^  OrthoHra^ 
!Pleurotigma^  JEpithemia,  Synedra^  Oomphonema^  Surirella^  and  others  ;  as  well  as 
f  oraminifera  and  shells.  As  perhaps  might  be  expected  in  a  deposit  of  this  nature 
the  contents  comprise  species,  fresh  water,  marine,  and  brackish  in  habit.  Dr. 
Ooates  says  that  this  mud  dries  into  a  grey  coloured  substance  so  friable  that  it  is 
easily  blown  away.    The  part  richest  in  foraminifera,  &c.,  has  the  fewest  diatoms. 

This  dried  substance  was  mixed  with  ordinary  clay  and  baked  for  bricks ;  but 
owing  to  the  great  contraction  induced  by  heat,  this  was  discontinued.  A  similar 
physical  property  is  noted  in  another  part  of  this  paper,  in  the  case  of  bricks  made 
at  Bulli. 

In  1857  Mr.  William  Blandowski§  described  extensive  deposits  of  diatomaceous 
earth  in  the  Mallee  Scrub,  near  Swan  Hill,  Lower  Murray  Biver,  Victoria.  He 
describes  this  as  forming  "  an  extensive  belt  of  many  miles  in  length  by  a  width 

•  Am.  Not.,  1877,  XI,  No.  6,  p.  377. 

t  Folio.  Brisbane.  1889.    By  Authority.    OeoL  and  PaL  Queensland,  p.  330. 
:  Proca.  R.  Soc  Vic,  1860,  V,  p.  168. 

f  On  Extensive  Infusoria  Deposits  in  the  Mallee  Scrub,  near  Swan  Hill,  on  the  Lower  Murray  Rhrer,  in  Victoria. 
Ac.    Trans.  Phil.  Soc.  YicL,  1868,  pp.  lil-U6. 
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of  from  one  quarter  to  one  mile,  and  a  depth  of  many  feet ;  soft,  and  a  little  soapj 
to  the  touch."  He  figures  some  of  these  forms,  but  they  are  indeterminable  from 
the  drawings,  with  the  exception  of  Yig,  6,  p.  142,  which,  as  he  says,  appears  to  be 
an  Eunotia,  comparable  to  JE.  granulata^  Ehrenberg ;  fig.  3  may  be  the  cross  section 
of  a  sponge  spicule.  Some  of  these  sketches  (4  and  6)  are  of  specimens  from 
Albury. 

Blandowski  gives  no  facts  by  means  of  which  we  can  arrive  at  the  age  of  these 
deposits,  indeed  they  would  appear  to  be  practically  recent,  and  to  result  from  the 
drying  up  of  extensive  chains  of  shallow  pools  such  as  frequently  occur  in  those 
districts. 

Mr.  F.  M.  Krause  mentions  the  occurrence  of  hollows  adjoining  basalt  being 
filled  with  layers  of  this  earth  in  the  Ballarat  District.*  The  same  Author  giyes  a 
detailed  account  of  the  Lilicur  depositsf  and  mentions  its  occurrence  at  Talbot, 
and  at  several  places  between  Clunes  and  Eddington.  The  principal  deposit  in 
the  Lilicur  District  is  that  occurring  on  Allotment  15,  Section  1,  Parish  of  Lilicur. 
The  Diatomaceous  earth  completely  fills  a  hollow  in  the  basalt.  It  has  an  area  of 
about  four  and  a  half  acres,  and  a  maximum  thickness  of  serenteen  and  a  half 
feet.  The  deposit  has  an  almost  horizontal  stratification,  and  is  very  uniform  in 
structure  and  appearance.  He  also  draws  attention  to  the  resilicification  of 
portions  of  the  deposit  and  the  formation  of  patches  and  bands  of  common 
opal.  This  has  been  observed  in  the  Wyrallah  and  Cooma  deposits  in  New  South 
Wales.    The  specific  gravity  of  the  earth  is  1*908,  and  of  the  common  opal  2'008. 

Patches  of  diatomaceous  earth  occur  in  a  gully  leading  from  the  original 
deposit  to  Coralulup  Creek,  and  in  other  places  in  the  district.  Two  shafts  were 
here  sunk  about  three  quarters  of  a  mile  from  the  main  deposit,  the  second  of 
which  came  across  a  bed  of  the  earth  eighteen  inches  thick  beneath  two  layers  of 
basalt.  Mr.  Krause  states  that  the  principal  forms  observed  by  him  were 
JPinnularia  viridis^  Navicula^  and  Synedra,  and  considers  the  deposit  to  be  of 
Upper  Pliocene  or  Pleistocene,  lacustrine  origin.  This  is  borne  out  by  the 
additional  forms  examined  by  us. 

Mr.  J.  E.  Perry  J  in  an  Australian  earth  (probably  from  Victoria),  found 
Navicular  Mastogloia^  Pinnuluria^  Coceonema,  Surirella.  The  specimens  of 
Maatogloia  were  undergoing  division.  It  is  also  recorded  from  Lancefield  and 
Sebastopol  as  well  as  Amherst.  § 

Professor  Kemer  von  Marilaun  in  his  Natural  History  of  Plants  refers  to  a 
specimen  of  Australian  Diatomaceous  earth  in  the  British  Museum  as  containing 
a  number  of  species.     In  reply  to  a  request  for  information  about  this  specimen, 

*  Sch.  Hinea  Ballarat,  Ann.  Rept.,  1887,  p.  80. 

t  Trans.  R.  Soc  Vic,  1887,  XXIII,  pp.  260-265,  map. 

X  Chemist  and  Drugrgist,  1895,  XLVI,  No.  770,  p.  426,  sketches. 

I  Descr.  Catal.  Rocks  Vict,  in  Indus,  and  Tech.  Mus.  Melbourne,  p.  127.   (8ro.    Uelbourne,  1894.) 
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Dr.  QeoTge  Murray  has  kindly  given  us  the  following  inf onnation : — "  The  block 
of  Diatomaceous  earth  comes  from  a  fresh-water  deposit,  Victoria,  Australia. 

I  find  in  the  Catalogue  of  the  Victorian  Court,  page  200,  at 

bottom  of  page,  "  Infusorial  earth,  from  Talbot,  exhibited  by  Mr.  Clarence  Smith, 
Mining  Surveyor."  It  is,  possibly^  our  specimen  (Dr.  Murray  had  previously 
stated  that  he  believed  the  specimen  had  been  obtained  by  a  dealer  from  the 
Colonial  Exhibition).    The  species  of  diatoms  found  in  it  are — 

Cymbella  turgidula,  Grun. 
Stauroneis  phoenicenteron,  Ehrb. 
IN'avicula  major,  Kutz. 
„       tenella,  Breb, 
„       commutata,  Chun. 
„       subcapitata,  Orey, 
Gomphonema  dichotomum,  W,  8m, 
„  subramosum,  Kiltz. 

„  subclavatum,  Qrun,  var. 

Achnanthes  gibberula,  Orun, 
Cocconeis  lineata,  Grun, 
Epithemia  gibba,  var.  ventricosum,  Grun, 
Eunotia  lunaris,  Grun. 

„       arcus,  JShrh.f  var.  hybrida,  Chun, 
Synedra  ulna,  var.  danica,  Kutz. 

„     var.  subsBqualis,  Grun, 
„     var.  bicurvata,  Grun, 
„       oxyrhynchus,  Kiitz, 
„       tenera,  FF,  Sm. 
Eragilaria  virescens,  JRalfe, 

„  „        var,  exigua,  Chun.^* 

In  the  collection  of  the  Mining  and  Geological  Museum  there  are  Diatomaceous 
earths  from  Eglinton,  Amherst,  Belfast,  Coralulup  Creek,  Splitter's  Creek,  Talbot, 
and  Eodborough.  Of  most  of  these  we  can  give  no  stratigraphical  information, 
but  there  is  a  most  marked  resemblance  between  their  contents.  The  more  common 
forms  are — Diatoma^  Cocconeis,  Navicula,  Melosira,  Synedra,  Eunotia,  Tdbellaria, 
Stauroneis,  Epithemia,  Cymbella,  Achnanthes?^  Eccyonema?,  Suririella,  Fragillaria. 

A  species  of  Diaioma  has  been  seen  in  the  earths  from  Eglinton,  Amherst, 
Belfast,  Coralulup  Creek,  Splitter's  Creek,  and  Eodborough.  This  appears  to  be 
Diatoma  vulgare,  Bory.  Some  of  the  forms  seem  to  approach  nearer  to  D.  anceps, 
Ehrenberg,  one  of  the  species  of  Diatoma  forming  the  subgenus  Odontidium, 
The  fbrst-mentioned  species  forms  a  zigzag  filament,  and  is  finely  costate,  whereas 
the  second  form  is  composed  of  frustules,  coarsely  costate,  and  forming  short 
filaments.  The  first-mentioned  is  much  more  common  in  the  slides  we  have  examined. 
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One  species  of  Ooeeoneii  occurs  in  all  the  earths  examined.  Of  the  species  diag- 
nosed by  Dr.  Van  Heurck*  the  one  to  which  our  species  bears  most  resemblance  is  C. 
pediculusy  Ehrenberg,  stated  to  be  common  everywhere  in  fresh  or  brackish  water. 

That  very  common  form  Navicula  occurs  also  in  all  the  deposits.  In  general 
form  and  structure  it  appears  to  approach  nearest  to  N.  nobilis^  Ehr.,  in  all  except 
size,  so  that  probably  it  is  closely  allied  to  the  variety  gentilia^  of  which  Van 
Heurck  says  it  may  be  considered  to  be  a  dwarf  form.f  There  is  another  species 
of  Navicula  present,  allied  to  N,  gaatrum^  Ehren.  In  fact  it  is  probable  that 
several  other  species  are  present,  but  the  variations  are  so  great  that  we  consider 
it  better  to  name  only  the  more  common  and  well-marked  forms. 

In  the  earth  from  Eglinton  and  Talbot  occur  Stauroneis^vilxeA,  to  S.phoenicenteron, 
Ehrenberg,  which  is  like  a  Navicula  in  outline  and  ornamentation,  but  possesses 
a  well-marked  stauros. 

A  small  species  of  Melosira  has  been  observed  in  the  Eglinton,  Amherst,  Belfast, 
and  Splitter's  Creek  earths.  It  appears  to  differ  slightly  from  the  New  South  Wales 
species,  but  chiefly  in  size.     It  will  be  referred  to  later  on. 

Synedra  ulna  occurs,  in  some  cases  abundantly,  in  all  the  earths,  more  especially 
at  Coralulup  Creek. 

A  JSunoiia^  allied  to  Hunotia  gracilis,  also  occurs  in  all  the  earths  examined 
by  us. 

Tahellaria,  cf.  fenestrata^  -t^yng.,  is  fairly  common  at  Belfast,  Coralulup,  and 
Splitter's  Creeks,  and  we  think  we  observed  it  in  the  Eglinton  deposit. 

Upithemia  also  occurs  at  Eglinton,  Splitter's  Creek,  and  Bodborough,  and 
possibly  at  Belfast,  at  which  Fragillaria  is  also  very  abundant. 

Oymbella,  the  term  which  Van  Heurck  uses  instead  of  Oocconema,  occurs  in  all 
the  Victorian,  though  only  one  specimen  has  been  observed  in  the  Talbot  earth. 

Doubtful  specimens  of  Ghmphonema  were  observed  in  the  Coralulup  and 
Amherst  deposits.  In  the  Bodborough  earth  Eecyonema  cf.  prostratum,  Balfs  was 
seen.    Eorms  allied  to  Achnanthes  and  also  to  Oampglodiscus  also  occurred. 

The  Spongilla  spicules  closely  resemble  those  occurring  in  the  New  South 
"Wales  earths,  a  description  of  which  will  be  found  later  on. 

New  South  Walks. 

Cooma, — ^For  the  following  description  of  these  deposits  we  are  indebted  to  the 
kindness  of  Warden  John  H.  King.  The  deposit  '*is  situated  about  five  miles 
from  Cooma  and  one  and  a  half  from  Bunyan  Platform.    It  occurs  in  a  hollow 

*  Op,  cit.f  p.  287. 
^Op.cU.,  p.  166. 
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partly  surronnded  by  basalt  bills.  The  surface  is  treeless  and  grassless,  and  tbe 
deposit  is  cohered  with  about  three  inches  of  red  earth  and  pieces  of  white  quartz. 
The  depth  of  the  deposit  is  not  known,  as  it  has  only  been  sunk  on  for  sixteen  feet. 
It  is  orer  a  chain  wide  by  six  chains  long  exposed  to  view,  and  then  occurs  in  the 
bottom  of  a  gully  about  four  feet  deep.  There  is  no  doubt  a  large  area  of 
it,  but  deeply  covered  with  soil."  In  this  gully  loose  on  the  soil  are  pieces  of  red 
common  opal.  In  thin  sections  under  the  microscope  a  translucent  clouded  field, 
dashed  with  black,  red,  and  yellow  blotches  is  seen,  enclosing  angular  crystalline 
grains*  in  places.  By  reflected  light  it  is  mainly  red.  With  a  i-inch  objective 
the  field  is  seen  to  contain  comminuted  fragments  of  diatoms,  chiefly,  if  not 
altogether,  frustuies  of  Melosira,  just  as  in  the  case  of  the  diatomaceous  earth 
itself.  It  is  very  evident  that,  as  in  the  case  of  the  Wyrallah  deposits  referred  to 
later  on,  the  common  opal  is  caused  by  a  deposit  of  colloidal  silica  cementing 
portions  of  the  earth  into  a  homogeneous  siliceous  mass.  The  deposit  is  a  thick 
one,  as  proved  by  its  being  sunk  upon  to  a  depth  of  twenty  feet,  and  then  not 
l>ottomed.  Three  analyses  of  this  earth  have  been  made  in  the  Departmental 
Laboratory.  On  reference  to  the  tabulated  results  on  page  182  it  will  be  seen 
that  the  percentage  of  silica  (moisture  neglected)  is  remarkably  uniform — a 
little  over  88  per  cent.  Two  of  the  analyses  show  the  presence  of  appreciable 
quantities  of  iron,  indeed  the  Cooma  earth  generally  becomes  yellow  on  calcination. 
The  high  percentage  of  carbonates  of  the  alkaline  earths  in  one  of  the  analyses  is 
noticeable.  It  would  indeed  seem  as  if  these  salts  must  have  resulted  from 
accidental  impurities  in  the  earth. 

This  deposit  appears  to  be  of  a  greater  extent  and  purity  than  any  other  as  yet 
known  in  New  South  Wales. 

Leaf  impressions  are  said  to  occur  here,  but  up  to  the  present  no  opportunity  has 
offered  itself  of  obtaining  specimens.  The  existence  of  black  bands,  bleaching  on 
exposure,  is  said  to  have  been  noticed. 

Microscopically  the  earth  is  composed  almost  entirely  of  Melosira,  similar  to 
those  occurring  in  other  New  South  Wales  deposits,  and  well  developed  Spon^illa 
spicules.     These  will  be  referred  to  later  on. 

WyraUah. — ^The  deposits  on  the  Eichmond  Eiver  appear  to  be  typically  developed 
at  Wyrallah,  nine  miles  from  Lismore.  Here  there  seems  to  be  a  number  of 
scattered  deposits  on  either  side  of  the  Eichmond  Eiver.  They  are  surrounded 
and  overlain  by  scoriaceous  basalt,  and  occur  in  depressions  in  the  same  rock. 
Probably  large  areas  of  the  Diatomaceous  earth  have  been  washed  away.  It  has 
been  stated  at  various  times  that  considerable  thicknesses  of  the  earth  exist  on 
private  lands,  but  this  requires  confirmation. 


144  Becords  of  the  Geological  Survey  of  New  South  Walee.  [vol,  t. 

The  physical  character  of  the  diatomaceouB  earth  from  these  deposits  is  peculiar. 
It  is  hard  and  stony,  requiring  considerable  pressure  to  crush  it,  and  of  a  dirty 
white  colour.  The  percentage  of  silica  is  high — over  90.  per  cent.,  and  the  lower 
portion  of  the  deposit  merges  into  a  band  of  yellowish  common  opal,  about  a  foot 
thick.  Pieces  of  the  opaline  rock  are  marginally  earthy,  due  probably  to  the 
removal  by  solution  of  the  secondary  silica,  as  in  the  case  of  chalk  flints.  The 
rock  is  isotropic,  and  marked  with  parallel  bands,  coloured  by  splashes  of  yellow 
and  brown.  With  a  high  magnifying  power  the  base  is  seen  to  be  made  up  of 
hazy  wisps  and  shreds,  and  numerous  indistinct  fragments  of  Melosira.  Tliis  has 
been  remarked  on  by  the  Bev.  J.  Milne  Curran.*  The  opal  is  an  intrinsic  part  of 
the  deposit  owing  its  compactness  and  homogeneity  to  the  deposition  of  secondary 
silica.  The  percentage  of  substances  other  than  silica  is  low.  The  high  percentage 
of  silica  in  diatomaceous  earths  is  sometimes  regarded  as  a  point  in  their  favour, 
but  this  must  be  accepted  with  great  caution.  In  this  case,  and  also  in  others,  a 
proportion  of  silica  is  due  in  part  to  secondary  silica,  which  woiild  not  only  be  of 
little  use  in  itself  for  those  purposes  to  which  tripolite  is  put,  but  also  renders  the 
material  hard  and  stony,  necessitating  crushing  as  above  mentioned. 

Granting  the  possibility  of  large  quantities  existing  here,  it  is  very  doubtful 
whether  this  earth  will  ever  receive  much  attention. 

Eossil  leaves  are  of  frequent  occurrence  in  this  earth,  known  locally  as 
meerschaum.  The  late  Baron  von  Mueller  has  described,  probably  from  this 
deposit,  Liveraidgea  oxgspora^  fronds  of  a  species  of  Pteris,  and  portions  of  leaves, 
perhaps  of  L.  oxyspora,  f 

Eeferring  to  a  deposit  from  the  Eichmond  Eiver,  described  as  "  cimolite,"  by 
Professor  Liversidge,  J  Professor  David  says, "  there  can  now  be  little  doubt  that  this 

material must  graduate  into  a  clayey  diatomaceous  earth,  as  diatoms 

in  some  numbers  have  been  observed  by  me  in  a  similar  rock  from  the  same 

locality."t 

Warrumbungle  Mountains. — This  deposit  has  already  been  described  by  Professor 
David. II  There  are  two  out-crops  at  the  bottom  of  the  Wantialable  Creek.Gully. 
l^e  bed  of  diatomaceous  earth,  three  feet  nine  inches  thick,  occurs  interstratified 
with  a  series  of  trachytic  rocks.  It  is  overlain  by  a  remarkable  series  of  trachytic 
tuff,  and  overlies  another  similar  bed.  A  leaf  referred  to  Ginnamomum  Leichhardti^ 
Ett.,  was  found  in  these  tuffs.  Professor  David  considers  that  they  are  of  early 
Eocene  or  late  Cretaceous  age.  As  will  be  seen  by  the  following  section  of  the 
ridge,  near  the  base  of  which  the  deposit  occurs,  we  have  first  a  trachyte  sheet 

*  Jour.  R.  Soc  N.S.  Wales,  1897,  XXX,  p.  258. 

t  Jour.  R.  Soc  N.S.  Wales  for  1876  [1877],  p.  240. 

t  Joum.  K.  Soc.  New  South  Wales  for  1876  [1877],  X,  p.  289. 

i  Procs.  Linn.  Soc.  N.S.  Wales,  1896,  XXI,  p.  262. 

I  Procs.  Linn.  Boo.  N.S.  Wales,  1896,  XXI,  Pt  2,  pp.  261-261, 1 15-17. 
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twenty  feet  thick,  then  trachyte  tuffs  of  various  conditions  for  about  thirty-six 
feet,  then  the  diatomaceous  earth  three  feet  nine  inches,  nineteen  feet  of  tuffs,  and 
then  trachyte  again.  The  tuff  immediately  above  the  earth  contains  numerous 
sanidine  crystals. 


.^.•*  Trachyte. 
.....--^-••—  Coarse  Trachvte  tuff. 

'//  -  ^  Alternating  very  fine  Trachyte  tuffs  and  tuffaceous  clays. 

.0.9^^   Coarse  Trachyte  tuffs  (fragments  \U>\  inch  in  diameter). 

^^;-*  Tuffaceous  claj's ;  whitish  grey. 

' ,..''<^»^' SiUcifled  Trachyte  tuff. 

,.  4'.  .-    fine  white  Trachyte  tuff  with  abundant  crystals  of  sanidine  \%o  \  inch  in 

"•— •  *— V— ; — .   .—.I  .•--'*  diameter. 

•  •    •   •    •  %  V 

"3  S .^  Diatomaceous  earth. 

^/$(JZ,  Chiefly  tuffs. 

•'  r-  •  -•  Vesicular  Trachyte. 
• 


^  •  ••«  ft  *  fc    Vesicular  Trachyte. 

,^^-  -  •  (about)    Grey  and  yellow  Trachyte  tuff. 
/itr"    <«^^"*)    Whitish  tuff  breccia. 


0       * 


Cinnamomum  Ldchhardtii. 


/    /  3'   ^  (about)    Pure  diatomaceous  earth  a  trifle  clayey  above. 

•    * 

/  /  O*,^-^  Greenish  grey  tuffaceous  clay  with  pure  white  patches  of  decomposed  sanidine  tuff. 


»  t 


1 1 ;  Jid"'^  Light  grey  clay  slightly  greenish  grey.    Small  fragments  of  plants. 


I  I  '  t 


/  /  P.d. . ,  Pure  while  diatomaceous  earth. 
/J'81^,  Diatomaceous  earth  a  trifle  clayey. 
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A.  Section  showing  intercalation  of  Diatomaceous  Earth  in  the  trachyte  series,  WamimbuDgle 
Mts. 

B.  Section  showing  association  with  Cinnamcmum  Leichhardti,  Ett.  These  sections  are,  by 
kind  permission  of  the  Linnean  Society  of  N.  S.  Wales,  reproduced  from  Procs.  Linn.  Soc.» 
N.  S.  Wales,  1896,  xxi,  pL  16. 


Some  interesting  notes  on  the  general  geology  of  the  Warrumbungle  Mountains 
will  be  found  in  an  old  report  by  Stutchbury.*  It  is  possible  he  may  have  seen 
the  diatomaceous  deposits  as  he  makes  mention  of  a  large  portion  of  Keewang 
Swamp  being  "composed  of  a  very  light  cream  coloured  deposit,"  and  later  on  "a 
-well  sunk  at  Fisher's,  in  the  valley  of  the  Welleborowong  Creek,  exhibits  the  same 
light  chalky  clay  as  that  at  Keewang,  also  containing  plants."  He  attributes  the 
origin  of  these  to  decomposed  trap  rocks. 

*  Papers  relating  to  the  discovery  of  gold,  PftrL  Papers,  Febjr.,  1854,  p.  0.    (Fol.,  London,  1854.) 
0 
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Sef erring  to  the  remarkable  and  frequent  association  of  diatomaceons  earth  with 
Tolcanic  rocks,  Professor  Dayid  suggests  that  this  is  not  fortuitous.  ''  The  super- 
heated water  flowing  from  hot  springs  and  from  the  lavas  themselves  during  the 
eruptions  would  be  certain  to  carry  more  or  less  silica  in  solution,  and  its  high 
temperature,  combined  with  its  dissolved  silica,  would  probably  render  it  a  very- 
favourable  medium  for  the  development  of  diatoms  to  the  exclusion  of  most  other 
kinds  of  plants." 

Two  analyses  have  been  made  by  the  Department  (see  table,  p.  1*32).  One  of 
these  showed  the  presence  of  no  less  than  10  per  cent,  of  carbonate  of  lime. 
Iron  and  alumina  are  not  exceptionally  high,  and  silica  reaches  nearly  90  per  cent, 
in  the  original  analysis.  There  is  some  reason  for  thinking  that  some  at  least  of 
the  reported  discoveries  of  tripolite  in  the  Dubbo  district  are  traceable  to  this 
deposit. 

• 

There  would  appear  to  be  no  probability  of  these  deposits,  as  at  present  known, 
being  of  commercial  importance. 

Slides  of  this  earth  have  been  examined  and  are  found  to  consist  mainly  of 
Melosira  and  Spongilla  spicules;  rare  evidences  of  the  occurrence  of  a  naviculoid 
genus  were  also  observed.  Mr.  Etheridge  has  reported"*  on  this  earth  to  some 
length,  and  little  can  bo  added  to  his  remarks.  He  recognised  as  its  constituents 
Melosira,  cf.  orichalcea  and  Spongilla.  Further  reference  will  be  made  to  these 
forms. 

Barrdba, — This  deposit  has  been  describedf  by  Mr.  E.  P.  Pittman,  Grovernment 
Geologist.  It  occurs  in  the  Nandewar  Eange,  ten  or  twelve  miles  south-west  of 
Barraba.  Here  the  slates  are  overlain  by  basalt,  forming  a  flat  tableland.  On 
this  tableland  there  is,  under  the  basalt,  a  large  deposit  of  pure  diatomaceous 
earth,  attaining  a  thickness  of  at  least  eight  feet,  having  a  layer  of  coarse  sand  two 
inches  thick  about  three  feet  from  the  top.  It  is  probable  that  the  entire  series 
is  forty  or  fifty  feet  thick,  but  this  needs  an  exhaustive  examination  to  prove  it. 
It  rests  on  a  bed  of  sandy  mudstone  about  a  foot  thick,  under  which  is  an  impure 
deposit  of  diatomaceous  earth  containing  rolled  pebbles  and  fragments  of  inter- 
bedded  lava.  According  to  an  analysis  made  by  Mr.  W.  H.  Dixon  it  contains  80*56 
per  cent,  of  silica,  and  has  a  specific  gravity  of  1*21 ;  it  is  of  a  dead  white  colour, 
with  black  specks.  More  recently  Mr.  Pittman  revisited  the  deposit  and  collected 
leaves  of  Eucalyptus  and  other  plant  remains  from  the  associated  beds.  The  bed 
above  the  earth  is  light  coloured,  and  contains  plant  remains  and  also  numerous 
sanidine  crystals.  These  beds  are  apparently  tuffaceous,  fine  grained,  harsh  to 
the  touch,  buff  coloured,  and  to  some  extent  calcareous.    The  floor  of  the  deposit 

is  also  apparently  tuffaceous,  flne  grained,  and  of  a  yellow  brown  colour.    The 

«  ■       » 

•  Ann.  Kept  Dept.  Mines  N.  S.  Wales  for  1887  [18S8],  pp.  165-166 ;  Ibid.,  for  1888  [1888],  p.  190. 
t  Ann.  Kept.  Dept  Mines  N.  S.  Wales  for  1881  [1882],  p.  142. 
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series  rests  unconf ormablj  on  or  in  a  denuded  hollow  of  the  Gympie  clajstones, 
which  Mr.  Pittman  found  to  contain,  here,  Zepidodendron  australe,  McCoj. 
Locally  it  is  iised  as  raddle. 

Three  analyses  have  been  made  by  the  Department.  The  highest  percentage  of 
silica  is  80*56  (not  allowing  for  moisture).  All  the  analyses,  two  in  particular, 
indicate  the  presence  of  much  iron  and  alumina ;  the  latter  must  exist  as  silicate 
in  the  form  of  clay  so  that  the  percentage  of  available  silica  should  be  accordingly 
reduced.  Carbonates  of  lime  and  magnesia  are  always  present,  occasionally  in 
considerable  quantity.  Were  this  deposit  to  be  used  commercially,  which  its 
distance  from  rail  renders  improbable  at  present,  its  value  would  be  reduced  by 
the  presence  of  the  clay  and  the  lower  percentage  of  silica.  The  basalt  overlying 
the  tripolite  is  compact  in  texture  and  quite  fresh.  It  is  of  a  variety  fairly  rich  in 
olivine,  vrith  the  augite  and  plagioclase  opbitically  grouped ;  magnetite  is  present 
as  is  usual  in  such  rocks.  The  unaltered  condition  of  the  constituents,  more 
especially  of  the  olivine,  testifies  to  the  recent  age,  geologically  speaking,  of  th« 
basalt. 

This  is  probably  the  deposit  referred  to  by  Professor  Liversidge*  as  being  "forty 
miles  from  Tamworth." 

This  earth  contains  Mslosira  and  Spongilla  spicules  in  abundance. 

Other  Deposits. — Numerous  other  small  deposits  occur  in  New  South  Wales  of 
which  we  have  no  stratigraphical  information,  and  in  many  cases  their  exact 
position  is  uncertain.  Deposits  said  to  occur  at  Newbridge,  Blue  Mountains, 
Mudgee,  Coolah,  Wellington  District,  Bathurst,  Cungen,  Tweed  Eiver,  Bello 
Mountain  near  Cobbadah,  are  similar  in  being  composed  of  Melosira  and 
Spongilla  spicules.  One  specimen  from  Newbridge  contains  in  addition  a 
Na^iculoid  genus.  The  richest  earth,  in  point  of  contents,  with  which  we  are 
acquainted  from  New  South  Wales  is  one  said  to  come  from  Paddy's  Biver, 
Shoalhaven.  This  is  a  dirty  white  earth,  and  contains  the  common  species  of 
Melosira  (?  arenaria)^  M.  Jurgensiy  JVavicula,  Cymhella,  and  Spongilla,  The  M. 
Jurgensi  does  not  occur,  as  far  as  we  are  aware,  in  any  of  the  Victorian  earths  that 
have  passed  through  our  hands.  The  Navieula  and  Cymbella  are  similar  to 
Victorian  forms. 

As  regards  the  common  New  South  Wales  Melosira^  there  appear  to  be  two 
well-marked  varieties,  which  Mr.  Etheridge,  in  his  report  before  quoted,  speaks  of 
as  sp,  a  and  h.  The  species  proper  he  referred  to  M.  orichalcea,  Smith ;  but, 
according  to  Van  Heurck,  this  is  the  M,  crenulata  oPKiitzing.t 

In  some  specimens  there  is  evidence  of  denticulation  along  the  margin,  though 
more  commonly  it  is  plain.    There  are  in  general  two  marked  varieties,  one  much 

*  Miaer&la  of  New  Soath  Wales,  p.  177.    C^vo.    London,  1888.) 
t  Op.  cit.  p.  413. 


148  Becords  of  the  Geological  Survey- of  New  South  Walee.  [tol.  t, 

narrower  than  the  other.  The  two  forms,  as  figured  by  Van  Heurck,  to  which  our 
New  South  Wales  forms  approach  nearest,  are  M,  arenaria  and  M.  granulata^  and 
in  the  coarseness  of  the  ornamentation  there  is  a  closer  approach  to  the  latter.  It 
is  probable  that  the  variation  in  length  and  breadth  and  the  slight  difEerence  in 
coarseness  of  the  punctation  and  striation  is  only,  individual,  and  we  may  consider 
our  form  to  be  Melosira  granulata^  Ehrenberg. 

Regarding  the  Spongilla  spicules  nothing  we  think  can  be  added  to  Mr. 
Etheridge*s  remarks  on  them.  He  describes  them  as  long,  slightly  curved,  pointed 
at  both  ends,  and  in  some  cases  serrated.  The  axial  canal  is  well  preserved. 
Numerous  instances  of  these  spicules  in  all  conditions  have  come  under  our  notice. 
Mr.  Etheridge  referred  all  these  spicules  to  the  genus  Spongilla.^  Dr.  Q-.  J. 
Hinde,  the  eminent  spongiologist,  confirms  Mr.  Etheridge's  opinions  and  adds 
that  he  saw  amphidiscs  which  pointed  to  the  occurrence  of  Meyenia  also.  The 
possibility  of  this  occurrence  was  noted  by  Mr.  Etheridge  who  did  not  consider  he 
had  sufficient  evidence  to  settle  the  point. 

Both  Spongilla  and  Meyenia  occur  in  Australian  fresh  waters. 

General  Summary, 

From  the  evidence  brought  forward  it  will  be  seen  that  the  stratigraphical 
relations,  as  well  as  their  contents,  point  to  the  fresh-water  origin  of  the  New 
South  Wales,  Victorian,  and  Queensland  diatomaceous  earths,  with  the  exception 
of  the  Yarra  deposit.  It  will  also  be  seen  that  they  cannot  compare  in  extent 
with  those  in  some  other  countries,  notably  America.  Their  purity  is  to  some 
extent  inferior,  and  in  many  instances  the  comminuted  character  of  the  diatom 
tests,  while  perhaps  favourably  affecting  their  polishing  capabilities,  will  tend  to 
lessen  the  absorbent  power.  They  appear  to  belong  approximately  to  the  same 
geological  age,  and  that  a  late  Tertiary.  In  the  case  of  the  Warrumbungle  deposit 
Professor  David  considers  the  associated  trachy tic  rocks  to  be  of  late  Cretaceous  or 
early  Tertiary  age.  It  may  further  be  noted  that  the  deposits  in  many  cases 
owe  their  preservation  to  the  basaltic  or  trachytic  sheets  by  which  they  are  or  have 
been  covered,  having  been  thereby  protected  from  denudation  which  would  have 
inevitably  swept  away  such  soft  deposits.  An  association  with  x>eaty  material  has 
been  noticed  elsewhere  (Scotland),  but  this  condition,  as  might  be  expected,  does 
not  obtain  in  Australia  where  true  peat  is  unknown,  the  late  Tertiary  climate  of 
Australia  being  unfavourable  to  its  formation. 

We  have  to  express  our  indebtedness  to  Professor  Wilson  of  the  Universiiy  of 
Sydney,  for  the  loan  of  his  microphotographic  apparatus,  and  also  to  Mr.  Bobert 
Grant  for  the  preparation  of  the  microphotographs,  some  of  which  are  reproduced 
on  Plates  XII-XV. 

•  Ann.  Rept.  Dept.  Mines,  Kew  South  Wales,  for  18S7  (1S88],  p.  16(k 


PLATE  X. 

Fecopteris  ?  obscora,  Dun, 

Fig.  1.    Specimen  showing  mode  of  growth,  and  arrangement   of   secondary 
pinnffi. 

Fig.  2.    Fragment  of  a  pinnse,  showing  one  of  the  pinnules  in  a  condition  which 
may  be  fructification. 

Sphenopteris  Camei,  Dun. 
Fig.  8.    Specimen  showing  incision  of  pinnules. 

Drawn  from  nature  by  Mr.  F.  E.  Leggatt. 
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PLATE  XI. 

Archseopteris  Howitti,  McCoy. 

Fig.  1.  •^Specimen  showing  two  pinnffi. 
Fig.  2.    Portion  of  pinnie,  enlarged. 
Kg.  3.  Do  do  do 

Sphenopteris  Camel,  Dun. 

Fig.  4.    Specimen  showing  lobate  and  entire  condition  of  pinnules. 
Fig.  5.    Pinnules  enlarged. 

Pecopteris  ?  obscura,  Dun. 

Fig.  6.    Portion  of  pinnie,  showing  retracted  apices  of  the  pinnules. 
Fig.  7.    Portions  of  pinnsB. 

Cordaites  australis,  McCoy. 
Fig.  8.     Stem,  basal  portion,  which  probably  belong  to  this  species. 

Drawn  from  nature  by  Mr.  F.  E.  Leggatt. 
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PLATE  XIL 

Microphotograph   of  Cooma  Diatomaceous  Earth,  showing   acerate   Spongilla 

Spicule  and  two  forms  of  Melosira. 

Photographed  by  Mr.  Eobert  Grant,  of  the  Medical  School,  Sydney  University, 
with  Beck's  i  and  Zeiss'  No,  2  prg.  oc.  at  105  cm.  =  400  diameters. 
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PLATE  XIII. 

Micropliotograpli  of  Diatomaceous  Eartli  from  Coralulup  Creek,  Victoria,  allowing 

Navicula^  Ooceoneii,  Synedra, 

Photographed  bj  Mr.  Bobert  Grant,  Medical  School,  Sydney  University,  with 
Beck's  i  and  Zeiss'  No.  2  prg.  oc.  at  105  cm.  =  400  diameters. 
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PLATE  XIV. 

Microphotograpli  of  Diatomaceous  Earth  from  Coralnlup  Creek,  Victoria,  showing 

Synedra  cf,  ulna^  Ehr.,  Navicula^  and  Cocconeis. 

Photographed  by  Mr.  Eobert  Grant,  Medical  School,  Sydney  University,  with 
Crouche's  i  and  Zeiss'  No.  2  prg.  oc.  at  105  cm.  =  800  diameters. 
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PLATE  XV. 


Microphotograph  of    Diatomaceons   Earth   from  Eglington,   Victoria,  showing 

Stauroneis,  cf.  phasnicenteron,  Ehr. 

Photographed  by  Mr.  Robert  Grrant,  Medical  School,  Sydney  Fniversity,  with 
Beck's  i  and  Zeiss'  No.  2  prg.  oc.  at  105  cm.  =  400  diameters. 
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XXII. — A  New  Form  of  Syringopora^  allied  to  Syringopora 
tabulatuy  Van  Cleve:  by  R.  Etheridge,  Junr.,  Curator  of 
the  Australian  Museum,  Sydney. 

[Plate  XVI.] 


The  Coral  about  to  be  described — Syringopora  hellensis — is  one  out  of  many 
excellent  instances  that  exist  of  Australian  fossils  displaying  a  yery  marked 
structural  affinity  witb  an  allied  form  in  some  other  part  of  the  world.  In  this 
case  it  is  with  Syringopora  iahulata,  Van  Cleve,  from  the  Upper  Helderberg  Group 
of  North  America.  The  specimen  is  unfortunately  imperfect,  having  been  fractured 
across  the  middle  at  right  angles  to  its  growth,  leaving  only  the  upper  portion  of  the 
colony  (PI.  XVI,  Fig.  1),  now  measuring  three  by  two  and  a  half  inches.  In  its 
present  condition  it  is  sub-hemispheric,  with  the  corallites  arranged  in  an  irregularly 
fasciculate  manner.  They  are  cylindrical  or  tubular,  and  more  or  less  circular,  as 
is  usual  in  Syringopora,  with  an  average  diameter  of  one-sixteenth  of  an  inch.  The 
mouths  are  sharp  and  unexpanded,  but  here  and  there  the  actual  periphery  of  the 
cab'ce  is  rather  less  in  diameter  than  the  corallite  in  general,  giving  to  it  a  slightly 
contracted  appearance ;  at  other  times  there  is  an  inwardly  bevelled  margin,  giving 
rise  to  a  bind  of  outward  area,  or  vestibule,  that  is  always  devoid  of  septa 
(PI.  XVI,  Fig.  3)  ;  but  when  the  cab'ce  margins  assume  their  normal  character 
the  septa  extend  to  the  very  edges  (PI.  XVI,  Fig.  4).  The  distance  apart  of 
the  corallites  at  the  upper  surface  of  the  colony  is  variable;  there  may  be  a 
cluster  of  several,  even  united  by  their  walls,  or  only  two  so  joined,  but  their 
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normal  conditiOH  is  a  union  with  one  another  only  by  the  mural  expaDsions  shortly 
to  be  noticed ;  thus  the  interstitial  surface  between  contiguous  coraUites  is  of  very 
uncertain  and  variable  extent.  They  are  surrounded  by  a  concentrically  wrinkled 
and  aunulated  epitheca,  the  annulations  being  placed  at  unequal  distances  apart 
(PI.  XVI,  Fig.  6). 

Tubular  connecting  processes,  in  the  usual  acceptance  of  the  term,  do  not  exist, 
but  their  place  is  taken  by  a  series  of  mural  expansions  in  the  same  plane,  com- 
pletely investing  the  corallites.  The  result  is  that,  when  viewed  from  above,  the  upper 
ends  of  the  corallites  seem  to  be  protruding  through  a  shield  or  platform,  existing  at 
the  same  level  all  over  the  colony  (PI.  XVI,  Pig.  1).  Here  and  there,  however,  the 
lateral  extension  of  this  expansion  is  limited  to  surrounding  a  few  corallites,  the 
regular  succession  of  the  mural  expansions  in  a  vertical  view  being  thus  more  or 
less  interrupted.  The  surface  of  these  investments  bears  only  here  and  there  a 
few  concentric  wrinkles  around  the  corallites ;  and  although  of  no  great  thickness, 
they  are,  as  will  be  subsequently  shown,  hollow,  and  are  composed  of  extensions 
of  the  corallite  walls.  Speaking  of  these  in  S,  tahulata^  Van  Cleve,  Prof.  Alleyne 
Nicholson  says*  that  the  mere  external  resemblance  to  that  of  Tuhipora  is  very 
striking. 

The  septa  (PI.  XVI,  Pig.  4)  are  visible  on  the  walls  of  the  calices  with  an 
ordinary  lens  as  vertical  rows  of  fine,  slender  spines  of  no  great  length.  It  is 
difficult  to  estimate  the  number  of  rows,  but  they  arer  very  numerous,  are  quite 
of  the  Pavositiform  type,  spiniform  and  never  lamellar.  Nicholson  saysf  that 
the  larger  species  of  Syringopora  seem  to  have  as  many  as  twenty  rows,  but  in 
the  present  species  they  are  much  more  numerous  than  this. 

Wherever  the  corallites  are,  from  the  nature  of  their  growth,  brought  into  close 
contact  with  one  another,  no  trace  of  mural  pores  is  to  be  seen ;  indeed,  according 
to  Nicholson,t  these  structures  have  not  been  observed  in  Syringopora^  but  their 
place  is  taken  by  exothecal  connecting  processes,  here  represented  by  the  platform- 
like mural  expansions.  Schluter,  however,  has  described^  a  Devonian  Syringopora 
(S.  tenuis,  Schluter),  in  which  the  walls,  wherever  two  corallites  come  in  contact, 
are  pierced  by  mural  pores,  and  he  figures  a  portion  of  an  open  corallite  without 
tabulfiB,  with  three  mural  pores  one  above  the  other. 

The  walls  of  Syringopora  are  said§  by  Nicholson  to  consist  of  two  layers — an 
outer,  light-coloured,  dense  stratum  of  indistinctly  fibrous  or  granular  sclerenchyma, 
and  an  inner,  darker,  and  laminated  or  fibrous  ring.    In  a  horizontal  thin  section 

•  Proc.  R.  SooL  Edinb.,  1880-81,  XI,  No.  108,  p.  224. 

t  Proc.  R.  Boo.  Edinb.,  1880-81,  XI,  Na  108,  p.  224. 

t  AbhL  GeoL  SpeclaUcarte  PreiUB.«l%tlr.  Stanteo,  1889,  Vin,  Heft  4,  p.  171, 1 10,  f .  i. 

i  Ibid,  p.  235, 
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prepared  for  the  microscope  the  same  compact  walls  are  visible  in  S.  hellensis ;  but 
the  character  of  the  two  layers  seems  to  be  reversed.  The  peripheral  layer  is  dark 
and  apparently  fibrous,  the  inner  very  light  in  colour  and  laminated,  or  fibrous- 
laminar.  The  septa,  where  seen  around  the  edges  of  the  visceral  chambers,  are  of 
the  nature  of  thorn-like  spines,  slender  and  moderately  long,  but  both  in  horizontal 
and  vertical  sections  they  are  of  the  same  dark  colour  as  the  outer  portions  of  the 
walls,  and  are  enveloped  in  the  inner  and  lighter  coloured  ring,  through  which 
they  protrude.  As  it  is  very  seldom  that  the  horizontal  section  cuts  the  corallites 
precisely  at  right  angles,  we  observe  many  of  the  septa  as  scattered  dark  dots. 
In  vertical  sections  these  occupy  their  normal  position  in  vertical  rows;  but 
according  as  the  section  under  examination  is  taken  exactly  in  the  plane  of  the 
corallites,  or  a  little  obliquely,  so  will  the  amount  of  the  septa  be  individually 
apparent. 

The  cut  edges  of  the  invaginated  tabulae  (PI.  XVI,  Pigs.  7-9.)  are  closely 
packed  in  8.  hellensis,  and  by  their  frequent  and  apparent  anastomosis  produce  a 
vesicular  effect,  the  vesicles  both  in  a  horizontal  and  longitudinal  section  appearing 
to  be  unusually  long  and  narrow,  the  upper  surface  of  these  tubular  vesicles  in  a 
vertical  section  being  gently  convex  and  inclined  downwards.  I  have  not  observed 
any  horizontal  tabulsB  whatever,  although  such  are  stated*  to  sometimes  exist  in 
Syringopora,  nor  the  slightest  trace  of  septa  on  the  inner  surfaces  of  the  descendin 
tabulae,  another  feature  "  not  uncommonly  "  met  with  in  the  genus.f 


g 


The  cylindrical  tube  (PI.  XVI,  Fig.  G.)  formed  by  the  union  of  the  funnel- 
sliaped  tabulse,  and  usually  stated  to  be  central,  is  in  the  sections  before  me,  either 
in  this  position  or  eicentric ;  but  the  latter  may  possibly  be  exaggerated  by  the 
direction  taken  by  the  section,  for  in  some  corallites  it  isround,  in  others  oval, 
but  in  all  large.  The  tube  is  in  places  tabulate  (PI.  XVI,  Eig.  8.),  the  tabulae 
being  very  fine,  close,  and  concave,  and  some  of  them  at  least  seem  to  be  inward 
prolongations  of  the  larger  invaginated  tabulae.  Such  occurs  in  other  species  of 
Syringopora.X 

The  connecting  fioors,  whether  viewed  in  horizontal  or  longitudinal  section,  are 
lioUow,  like  the  connecting  processes  of  other  species  of  Syringopora,  and  are  to 
some  extent  filled  with  anastomosing  endothecal  tissues,  generally  prolongations  of 
the  tabulae.  A  vertical  section  exemplifies  how  very  much  these  floors  vary  in 
thickness  and  in  their  distance  apart  from  one  another  in  successive  tiers. 

.  The  genera  Cannapora,  Hall,  Thecosiegites,  Ed.  and  H.,  and  Chonosfegites,  Ed. 
and  H.,  as  well  as  Syringopora  tahulafa,  possess  similar  mural  expansions  to  those 

•  NichoIiOD,  Tab.  Corals  Pal.  Period,  1879,  p.  211. 
f  Kicholsoh,  Tab.  Corala  Pal.  Period,  1879,  p.  212. 
I  Nicholson,  Proc.  R.  Soc.  Edinb.,  1880-^,  XI.  No.  lOS,  p.  224. 
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just  described ;  and  it  is,  therefore,  necessary  to  briefly  refer  to  them.  First,  as  to  S. 
tahulata :  The  description*  of  this  coral  by  the  distinguished  authors,  Edwards  and 
Hairoe,  was  confined  chiefly  to  its  external  features;  but  they  laid  stress  on 
the  mural  expansions.  Dr.  Eominger  amplifiedt  this  description,  and  described 
the  mural  expauBions  as  yerticillate,  ''  by  the  lateral  anchylosis  of  which  almost 
uninterrupted  laminar  floors  are  formed.*'  Our  coral,  although  closely  allied  to 
8,  tahulata^  differs  essentially  in  the  diameter  of  the  corallites,  the  general  size  of 
the  corallum,  and  in  the  largely  increased  number  of  rows  of  septal  spines. 
Possibly,  were  more  known  of  the  internal  structure  of  the  American  coral,  a 
further  divergente  could  be  pointed  out. 

In  the  case  of  Cannapora,  wo  are  again  indebted  to  Eominger  for  a  fuller 
description  J  than  the  meagre  details  originally  given  by  Hall.§  After  alluding  to 
the  special  peculiarity  of  the  floors,  he  adds  that  the  calico  mouths  are  inflated, 
the  septa  spiniform,  but  the  tabul©  direct  and  horizontal,  not  inf  undibulif orm  ;  and 
where  the  corallites  come  in  contact  the  walls  are  poriferous.  Nicholson  remarks 
that  the  chief  distinction  between  Cann<ipora  and  Syringopora,  and  therefore 
equally  between  the  former  and  our  coral,  seems  to  consist  in  the  presence  of  those 
horizontal  instead  of  infundibuliform  tabulae.  On  the  other  hand,  the  late  Prof. 
Perdinand  Eoemer  stated  that  the  tabulsD  are  seldom  visible  in  Cannapora  \\  ;  but 
as  Drs.  Nicholson  and  Hinde  have  described^  a  second  species  of  the  same  genus, 
in  which  the  tabulae  are  "well  developed"  and  horizontal,  there  can,  I  think,  be 
little  question  of  their  nature. 

Thecostegites  possesses  much  the  outward  appearance  of  Syringopora  tahulata 
and  S,  beVensiSy  with  the  same  exothecal  expansions ;  but  horizontal  tabulae  are 
present,  a  point  on  which  Nicholson,**  Zittel,tt  and  EoemerJJ  agree.  If  so, 
Thecostegites  Bouchardi^  and  Syringopora  tahulata  cannot  be  the  same,  a  point 
already  brought  forward  by  Boemer,§§  and  for  the  same  reason  our  S,  hellensis  is 
not  a  Thecostegites,  I  do  not  find  any  mention  of  true  mural  pores  in  the  latter, 
not  even  to  the  same  extent  as  in  Cannapora,  Edwards  and  Haime  distinctly  state ||  || 
that  there  was  communication  between  the  corallites,  whilst  Eoemer  is  silent  on 
the  matter.  Nicholson  remarks^T  that  in  Thecostegites  the  periodic  floors  are,  as 
in  Cho7Wstegites,  so  far  exothecal  that  they  are  hollow  expansions  from  the  walls  of 

*  Archiv.  Miis.  Hist.  Nat.,  1851,  p  288  t  16  f.  3  a  and  6. 

t  Report  Oeol.  Survey  Michigan.    Lower  Peninsula,  1870,  Ft.  2,  p.  84. 

X  Loc  CM.,  p.  86. 

9  Pal.  N.  York,  1852,  II,  p.  48. 

I  Lethaea  Palaeosoica,  1883,  Lief.  2,  p.  406. 

%  Pal.  Ontario,  1875,  II,  p.  58. 

•♦  Tab.  CoraUi  Pal.  Period.  1879,  p.  205. 

ft  Traits  Pal. -I.  Paltozoologie,  Pt  1, 1883,  p.  248. 

XX  Lcthsa  Palaeozoica,  1883,  Lief.  2,  p.  490. 

9<  Ibid.,  p.  490. 

M  Archiv.  Mus.  Hist  Nat,  1851,  V,  p.  207. 

HH  Paleontology,  3rd  edit,  1880, 1,  p.  322. 
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the  corallites,  and  filled  witH  prolongations  of  the  endothecal  tissues  of  the 
corallites  themselves.  The  same  language  might  also  bo  applied  to  the  form  now 
imder  consideration. 

Lastly,  as  to  Chonosfegites,  The  appearance  and  mode  of  growth  of  the  latter 
and  $,.  hellensU  closely  resemble  one  another,  even  to  the  annulation  of  the 
corallites,  as  well  as  the  periodic  expansions.  Wherever  the  walls  of  contiguous 
corallites  come  in  contact,  the  former  become  pierced  by  mural  pores,  as  in 
Cannapora,  The  tabulsB  are  arched, "  often  uniting  with  one  another  in  such  a  way 
as  to  give  rise  to  a  loose  and  open  subvesicular  tissue,  which  is  continued  into  the 
hollow  periodic  expansions  of  the  corallites.***  This  produces,  in  longitudinal 
sections,  a  totally  different  appearance  to  that  seen  in  S.  bellensiSf  t&e  lenticular 
cells  of  the  one,  produced  by  the  inosculation  of  the  tabulsB,  being  quite  different 
from  the  highly  inclined  vesicles  formed  by  the  infundibuliform  tabulae  of  the 
other.  In  Chonostegite$  the  surfaces  of  the  tabula)  are  septate,  but  I  have  not 
observed  this  in  8,  bellensis. 

This  interesting  form  is  from  the  Siluro-Dovonian  Limestone  of  Wellington, 
New  South  Wales,  and  is  contained  in  the  collection  of  the  Geological  Survey  of 
New  South  Wales.  The  River  Bell,  after  which  it  is  named,  passes  in  front  of 
the  limestone  escarpment  containing  the  Wellington  Caves. 


XXIII. — Saddle  Reefs  at  Hargraves :   by  J.  Alex.  Watt, 

M.A.,  B.  Sc,  Geological  Surveyor. 


I. — Introduction. 

Haiigha.T£s,  a  once  prosperous  mining  township,  is  situated  on  Louisa  Creek,  a 
tributary  of  Meroo  Creek,  and  is  distant  fifteen  miles  in  a  direct  line  south-west  of 
Mudgee,  but  twenty-four  by  the  coach  road,  and  about  one  hundred  and  twenty- 
eight  miles  (as  the  crow  flies)  north  35°  west  from  Sydney. 

During  a  recent  visit  to  this  township,  I  had  an  opportunity  of  making  a  hurried 
examination  of  certain  reefs  that  were  being  worked  not  more  than  a  few  hundred 
yards  westerly  of  the  post  office. 

•  Nicholson,  Tab.  Corals  Pal.  Period,  1879,  p.  152. 
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Before  proceeding  to  describe  the  reefs,  I  haYe  mucli  pleasure  in  acknowledging 
zny  indebtedness  to  Mr.  Spratt,  not  only  for  bis  kindness  in  conducting  me  oyer 
the  ground  and  tbrougb  the  workings  of  the  mine  in  which  he  is  interested,  but  in 
communicating  to  me  his  opinion,  with  the  evidence  on  which  it  was  based,  that  the 
ore  bodies  were  of  the  nature  of  saddle-reefs.  Before  my  examination  had  pro- 
ceeded far,  I  was  able  to  thoroughly  endorse  this  opinion,  and  to  offer  certain 
suggestions,  based  on  this  theory  of  their  nature,  with  reference  to  the  course  future 
prospecting  operations  should  take. 

Saddle-reefs  may  be  described  as  saddle-shaped  bodies  of  quartz  filling  cavities 
in  the  anticlines  and  synclines  (especially  the  former)  of  folds,  in  which  the  reef 
material  conforms  to  the  strike  and  dip  of  the  enclosing  strata.  They  occur  in 
sharply  folded  sedimentary  rocks,  the  constituent  beds*  of  which,  in  the  process  of 
bending,  have  opened  out,  often  along  the  junction  of  two  kinds  of  rock,  e.g., 
at  the  junction  of  slate  and  sandstone  at  Bendigo.  By  this  means  cavities  are 
produced  both  in  the  anticlides  and  synclines  of  the  folds,  the  greatest  amount  of 
separation  of  the  strata  usually  taking  place  in  the  neighbourhood  of  the  "  centre 
country,"  and  perhaps  more  frequently  in  the  upper  beds  of  the  anticlines  than 
elsewhere. 

Saddle-reefs  consist  of  three  parts,  known  as  the  "  cap  "  and  the  two  "  logs,"  the 
former,  in  true  saddle  reefs  occurring  in  anticlinal  arches,  being  the  upper  flat- 
lying  portions,  while  the  latter  are  the  steeply-dipping  lateral  extensions  which 
gradually  pinch  out  as  they  are  followed  from  the  cap. 

This  variety  of  deposit  is,  as  far  as  our  present  knowledge  goes,  confined  to 
Australia.  The  mdst  typical  examples,  and  those  to  which  the  name  was  first 
applied,  occur  at  Bendigo,  in  Victoria,  where  reefs  of  this  description  are  very 
numerous  and  of  very  great  economic  importance.  These  have  been  described  by 
Mr.  T.  A.  Eickard,*  and  more  recently  by  Mr.  E.  J.  Dunn.f 

In  New  South  Wales  the  celebrated  Broken  Hill  lode  has  been  described  by  Mr. 
PittmanJ  as  a  deposit  which  fills  a  more  or  less  saddle-shaped  space  produced  by 
the  folding  of  gneiss.  This  view  was  adopted  by  Mr.  Jaquet  in  his  Memoir  on  this 
lode,§  where  sections  through  several  of  the  shafts  are  given  showing  the  division 
of  the  lode  at  varying  distances  from  the  surface  into  two  branches  by  what  he 
believes  to  be  the  "  centre  country  "  of  an  anticlinal  fold. 

*  Trans.  Am.  Inst  Mining  Eng.,  1892,  xx  pp.  463-545. 

t  Dept.  Mines  Vict.,  Reports  on  the  Bendigo  Gold-field,  Report  No.  1,  Not.  1892 ;  No.  2,  July,  1898. 

t  Records  GeoL  Survey  N.  S.  Wsles,  1892,  III,  Pt.  2,  p.  45. 

•I  Mem.  Qeol.  Surrey  N.S.  Wales,  Geol  Y,  1894. 
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This  theory  of  the  character  and  origin  of  the  Broken  Hill  deposit  has  met  with 
a  varied  reception.  Amongst  those  who  have  adversely  criticised  it  may  be  men- 
tioned Mr.  E.  J.  Dunn,*  who,  while  giving  no  reasons  in  support  of  his  objections, 
makes  the  following  statement  in  a  short  but  severe  paragraph,  which  I  quote  in 
full : — ^**  In  many  cases  reefs  and  lodes  that  bear  not  the  least  resemblance  to 
saddle  reefs  are  described  as  such.  The  great  fissure  lode  of  Broken  "ffill  has 
been  thus  confounded  through  a  total  misconception  of  what  really  constitutes  a 
saddle  reef." 

In  support  of  Mr.  Pittman's  theory,  Mr.  Danvers  Powersf  states,  from  his  own 
personal  experience,  that  "  at  one  time  the  natiire  of  this  lode  could  be  seen  in  the 
workings  of  the  open  cut  as  if  drawn  on  a  giant  blackboard,  while  below  ground  I 
have  seen  perfect  subsidiary  saddles  in  the  *  centre  country.* " 

II, — Previous  Reference  to  the  Sargraves  Saddle  Reefs. 

Considering  the  interesting  character  of  these  reefs,  and  the  almost  perfect 
manner  in  which  they  illustrate  this  class  of  deposit,  it  is  surprising  that  so  little 
notice  has  been  taken  of  them.  The  earliest  reference  to  them,  as  far  as  I  am 
aware,  is  that  contained  in  a  letter  from  Mr.  Geological  Surveyor  Jaquet  to  the 
Government  Geologist,  dated  16th  August,  1891,  in  which  Mr.  Jaquet  says  : — ^**  I 
have  had  my  attention  called  here  [Hargraves. — J.  A.  W.]  to  what  appears  to  me 
to  be  undoubted  saddle  reefs ;  in  fact,  the  big  reef  (Big  Nugget  Eeef),  which 
runs  just  behind  the  town,  has  all  the  characteristics  of  these  ore  deposits.  In  a 
small  shaft,  fifteen  feet  deep,  sunk  on  the  same  line  of  reef,  they  have  struck  a 
reef  in  which  the  cap  and  legs  can  be  clearly  seen ;  moreover,  they  have  put  a  drill 
hole  down  through  the  centre  of  the  cap,  and  at  a  depth  of  six  feet  below  the 
bottom  of  the  shaft  they  have  struck  another  flat-lying  body  of  quartz  (a  second 
saddle?).  On  another  claim,  about  three  hundred  yards  west  of  the  main  line  of 
reef,  they  have  met  with  another  saddle  reef,  where  the  cap  and  legs  can  be  seen 
(a  second  line  of  saddles  ?).    The  rolling  over  of  the  country  is  not  apparent." 

Mr.  Jaquet  again  refers  to  these  reefs  in  his  Progress  Eeport  for  1894, J 
where  he  says  : — "  I  found  some  of  them  to  closely  simulate  the  so-called  saddle 
reefs  which  occur  at  Bendigo,  Victoria,  and  I  wrote  you  to  this  effect.  The  large 
reef  running  behind  the  town,  which  yielded  when  worked  many  years  ago  by  an 
English  company,  large  quantities  of  gold,  and  from  which  the  famous  *  Black- 
fellow's  Nugget '  was  obtained,  would  seem  to  belong  to  this  class  of  deposit.  I 
am  of  opinion  that  shafts  should  be  sunk  through  the  quartz  cap  of  this  reef,  for 
the  purpose  of  proving  whether  other  reefs  occur  beneath  it." 


•  Dept  Mines  Vict.,  Report  on  the  Bondigo  Gold-field,  1896,  No.  2,  p.  23. 

t  Tnna.  Austr.  Inst  Mining  Engineers,  1897,  IV,  p.  29. 

X  Ann.  Bept.  Dept  Mines  ft  Agric.  1{.  S.  Wales  for  1894  [1895],  p.  1S7. 
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The  only  other  reference  to  these  reefs  is  that  contained  in  a  report  by  Mr.  Slee, 
Chief  Inspector  of  Mines,  dated  24th  September,  1894,*  where  he  makes  the 
following  remarks : — 

"  Here  [on  Warry  and  Stuart's  lease. — J.A.W.]  the  real  saddle  reef,  similar  to 
those  on  the  Bendigo  Gold-field,  occur ;  and  I  have  no  doubt  that  if  those  interested 
in  mining  in  the  Hargra?es  district  would  study  this  system,  which  hitherto  has 
been  greatly  neglected,  numbers  of  persons  would  receive  payable  returns  for 
labour  and  capital  expended.  Warry  and  Stuart  obtained  their  crushing  from  the 
top  of  the  saddle,  about  four  feet  in  thickness.  The  strike  of  these  saddles  is  about 
20°  east  of  south,  the  legs  under  lying  east  and  west  at  an  angle  of  about  20°. 
About  ten  feet  from  the  saddle  the  legs  average  from  eighteen  inches  to  twenty 
inches  in  thickness,  and,  as  so  far  the  eastern  legs  have  been  worked  by  former 
companies,  it  is  of  the  utmost  importance  to  the  district  that  the  western  legs  ' 
should  also  be  tested,  as  there  is  no  reason  whatever  why  the  western  legs  of  these 
saddle  reefs  should  not  yield  as  large  returns  of  gold  as  the  eastern.  A  shaft  sunk 
twenty  feet  south  of  Warry  and  Stuart's,  which  was  sunk  by  the  Old  English 
Company  some  forty  years  ago,  and  which  has  never  been  worked  since,  shows 
within  forty  feet  of  the  surface,  three  perfect  distinct  saddle  reefs,  which  have  only 
been  sunk  through  and  left  for  the  present  generation  to  develop ;  and  as  these 
saddle  reefs  can  be  traced  for  a  considerable  distance  north  and  south  from  the 
Big  Nugget  Hill,  and  as  at  least  three  of  these  saddle  reefs  hare  already  been 
exposed  to  view,  though  apparently  unnoticed  for  the  last  forty  years,  more  of 
these  saddles  may  be  discovered  at  a  greater  depth,  and  an  unlimited  quantity  of 
payable  quartz — which  has  hitherto  been  looked  upon  as  worthless — may  be  the 
means  of  profitably  employing  a  large  number  of  persons.  Spratt  and  Milton, 
south  of  Warry  and  Stuart,  struck  the  first  saddle  reef  yesterday  in  a  shaft  about 
thirty  feet  in  depth.'* 

IIL — Surface  Features. 

On  the  western  side  of  the  village  of  Hargraves  is  Big  Nugget  Hill,  a  slight 
eminence  on  which  the  cap  of  the  Big  Nugget  Eeef  outcrops.  This  was  the  site, 
I  believe,  of  the  discovery  in  July,  1851,  by  an  Aboriginal  in  the  employ  of  Dr. 
Kerr,  of  a  large  mass  of  gold  and  quartz,  about  three  hundred  pounds  in  weight, 
which  contained  about  a  hundred-weight  of  gold.  A  considerable  portion  of  the 
cap  and  east  leg  of  this  reef  has  been  removed  by  an  open-cutting  along  its  strike. 
The  true  dip  of  the  strata  and  enclosed  reef  cannot  be  made  out  at  the  sides  of 
this  open  cutting,  but  at  its  southern  end  an  excellent  section  (Figure  1)  of  the  cap 
of  this  reef  is  exposed,  where  it  can  be  seen  to  lie  conformably  between  bedding 
planes  of  slate,  and  to  exhibit  distinct  evidence  of  bending  over  in  opposite 
directions. 

•  Ann.  Rept.  Dept.  Mines  &,  Agric.  N.S.  Wales  for  1834,  [1805]  pp  77,  73. 
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The  cup  of  the  reef  coDBista  o£  white  quartz,  is  five  feet  thick,  and,  while  at  the 
centre  it  lies  practically  horizontal,  at  the  east  and  west  ends  o£  the  eiposare  it 
dips  Blighttj  eaat  and  west  respectively.  Immediately  overlying  the  reef  is  a  band 
of  grey  slate  one  foot  ten  inches  in  thickness  ;  above  this  is  a  well-marked  band, 
six  inches  in  thickness,  of  brownish- green  slate,  which  is  copped  by  five  feet  of 
grey  slate. 

The  change  in  the  colour  of  the  slates,  not  due  to  surface  action  alone,  marks 
diatinctlj  the  position  of  the  planes  of  stratification.  These  woi^d  otherwise  have 
been  difficult  of  recognition,  for  in  this  "  centre  country,"  as  it  is  called,  cleavage 
is  highly  developed  with  planes  nearly  perpendicular. 

A  little  distance  to  the  eouthof  the  just-mentioned  open-cutting,  there  ia  a  patch 
of  ground  from  which  the  soil  and  subsoil  have  been  removed  and  washed  for  gold. 
There  the  folding  of  the  country  could  be  readily  made  out,  and  that  in  spite  of 
the  highly  developed  state  of  the  cleavage  planes.  The  slight  inequalities  in  the 
surface  of  the  ground  fumiah  natural  sections  of  sufficient  extent  to  enable  one, 
standing  tea  to  twenty  yards  away,  to  make  out  the  bending  over  of  the  elates  in 
opposite  directions  from  a  central  line.  To  the  east  and  west  of  this  line  there  is 
clear  evidence  that  the  alates  dip  east  and  nest  respectively,  and  even  within  a 
short  distance  from  the  axis  of  the  fold  the  angle  of  dip  is  steep. 

The  whole  of  the  surface  evidence,  as  well  as  that  obtained  from  the  under* 
ground  workings,  tenda  to  show  that  the  anticlinal  fold  is  an  exceedingly  sharp 
one ;  its  cap  appears  to  be  not  more  than  ten  to  fifteen  feet  wide. 

The  strike  of  the  fold  between  the  crown  of  Big  Nugget  Hill  and  the  moat 
southerly  point  where  it  was  observed  ia  10°  west  of  north  and  east  of  south.  The 
Axis  of  the  fold  is  not  horizontal ;  for  at  one  point  the  cap  of  the  Big  Kugget  Beef 
was  found  to  he  six  feet  above  the  general  level  of  the  surface,  and  at  one 
hundred  and  twenty  feet  south  of  the  first  point  it  lies  six  feet  below  the  surface. 
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There  is  thus  a  "pitch  "  of  one  in  ten,  or  of  6°  from  the  horizontal  phine.  Should 
this  amount  of  "  pitch  "  be  maintained,  and  the  Big  Nugget  Beef  extend  as  far  as 
the  patch  of  ground  mentioned  previouslf,  where  the  soil  and  Bubeoil  had  been 
removed  and  washed  for  gold,  its  cap  would  lie  at  leaat  fifty  feet  below  the  aurface. 
There  is  evidence  at  the  surface  of  at  leaat  fire  aaddle  reefs,  in  addition  to  which 
the  under-ground  workings  on  Big  Nugget  TT']]  have  proved  the  existence  of  two 
others,  making  seven  in  all.    These  will  now  be  described  in  detaiL 

IV. — Deter ipiion  of  ike  reeft. 

To  illustrate  the  relative  positions  of  the  saddle  reefs,  the  ideal  section  (Figure  2) 

has  been  drawn.    This  is  taken  at  right  angles  to  the  axis  of  the  fold,  and  across 

the  bared  patch  of  ground,  where  the  centre  of  the  anticline  was  easily  located. 

The  reefs  have  been  numbered  in  descending  order,  commencing  with  the  highest. 


Ideal  aection  acroas  the  Fold — ahowing  the  Saddle  Beefs. 

Si).  1.  Ifinety  yards  east  of  the  centre  of  the  fold  is  the  "  Florence"  line  of  reef. 
This  reef  has  been  worked  for  some  considerable  time.  It  averages  eighteen  inches 
in  width,  and  several  parcels  of  stone  from  it  have  yielded  from  17  dwt.  to  1  oz.  of 
gold  por  ton.  This  waa  not  being  worked  at  the  time  of  my  visit,  because  the 
party  of  miners  previously  working  it  bad  found  it  impossible  t^  cope  with  the  water. 

It  must  be  confessed  that  there  is  no  direct  evidence  to  show  that  this  reef 
represents  the  denuded  east  leg  of  a  saddle  reef;  but  there  is  a  strong  probability 
that  this  is  so,  for  at  about  a  corresponding  distance  on  the  opposite  or  west  side 
of  the  axis  of  the  fold,  a  rich  shallow  alluvial  lead  has  been  worked.    This  exactly 
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occupies  the  site  where  the  weatem  leg  might  be  expected  to  occur,  but  owing  to 
a  thickness  of  six  or  more  feet  of  soil  the  reef  itself  does  not  outcrop  at  the  surface. 
From  this  site  the  surface  rises  gently,  going  westward,  but  uo  gold  has  been  found 
higher  up.  As  far  as  I  am  aware,  this  site  has  not  been  prospected  for  the  reef 
that  might  reasonably  be  expected  to  exist  there,  it  maj  bo  in  a  pinched  condition. 

No.  2.  Bather  more  than  thirty  yards  on  each  side  of  the  axis  of  the  fold  are  the 
denuded  east  and  west  legs  of  a  saddle  reef;  the  east  leg  is  from  three  to  four 
inches  in  width,  and  from  it,  I  was  informed,  a  party  of  men  obtained  in  three 
days  as  much  as  £900  worth  of  gold.  The  west  leg,  which  is  from  four  to  six 
inches  in  width,  yielded  "  fair  wages  "  to  a  party  of  miners.  I  think  there  can  be 
littlo  doubt  about  these  two  reefs  having  originally  formed  part  of  a  saddle  reef, 
whose  cap  must  have  stood  originally  about  300  feet  above  the  present  surface. 

No.  3.  This  is  a  very  small  reef,  from  four  to  five  inches  in  width,  the  denuded 
legs  of  which  lie  about  thirteen  yards  on  each  side  of  the  axis  of  the  fold.  The 
cap  of  this  reef,  which  has  not  been  worked  at  all,  probably  stood  originally  one 
hundred  feet  above  the  present  surface. 

Of  the  foregoing  three  reefs  (Nos.  1,  2,  3)  we  have  only  the  evidence  of  their 
denuded  legs,  or  what  appear  as  such.  And  here  it  should  be  pointed  out  that 
although  these  reefs  are  narrow  where  they  are  now  seen,  they  may  have  been  of 
considerable  thickness  in  their  upper  portions,  especially  at  their  caps.  The 
denudation  of  these  reefs,  and  perhaps,  of  others  of  smaller  dimensions,  probably 
fumisbed  a  great  part  of  the  alluvial  gold  found  in  the  neighbourhood. 

No.  4.  Figure  3  is  a  section  showing  the  relative  positions  and  extent,  aa 
proved  by  the  underground  workings,  of  the  saddle  reefs  Nob.  4,  5,  0,  and  7. 


Surface 


Fig  3 
Section  of  Saddle  Beefs— worked  by  Spratt  and  part;. 
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Big  Nugget  Seef  (No.  4)  is  the  largest  of  the  Hargraves  saddle  reefs  at 
present  known,  being  at  least  fi?e  feet  thick  at  the  cap.  A  shaft  one  hundred  and 
eighty  feet  in  depth  and  at  a  distance  of  sixty  feet  from  the  axis  of  the  fold  has 
cut  its  east  leg  where  it  pinches  out.  In  this  shaft  the  country  dips  at  an  angle 
of  about  seventy-five  degrees.  The  gold  contents  of  this  reef  near  its  outcrop 
are  said  to  be  from  4  to  6  dwts.  per  ton ;  but  a  rich  shoot  of  ore  has  been  worked 
in  the  eastern  leg.  This  was  from  forty  to  fifty  feet  wide,  and  pitched  at  a  low 
angle  to  S.S.E.    The  west  leg  has  been  worked  to  a  depth  of  forty  feet. 

No.  5.  Five  feet  below  the  Big  Nugget  Keef  is  a  saddle  reef  of  small  dimensions 
varying  from  six  to  eighteen  inches  in  thickness,  and  consisting  of  quartz  of  rather 
low  grade. 

No,  6.  This  saddle  reef  is  situated  fifteen  feet  below  No.  5,  and  varies  in  width 
from  eighteen  inches  to  two  feet.  Several  small  crushings  recently  taken  from 
it  yielded  as  much  as  2  oz.  of  gold  per  ton.  The  eastern  leg  has  been  worked  for 
a  distance  of  eighty  feet  from  the  surface,  where  it  was  found  to  pinch  out.  The 
western  leg  has  been  followed  down  to  a  depth  of  thirtyrsix  feet. 

No,  7.  This  is  the  last  reef  discovered,  its  cap  being  only  recently  cut  in  the 
workings  seventy  feet  from  the  surface,  where  it  was  four  feet  thick. 

A  more  detailed  study  than  it  was  possible  for  me  to  make  would  undoubtedly 
bring  to  light  many  interesting  facts  which  have  escaped  my  notice.  Such  an 
examination  would  be  of  great  assistance  to  the  mining  community  of  Hargraves, 
and  might  be  the  means  of  important  discoveries  being  made.  The  general 
character  of  the  work  done  on  these  reefs  makes  it  very  evident  that  their  mode 
of  occurrence  and  other  characteristics  are  not  generally  understood  by  the  local 
miners. 


XXIV. — Notes  on  the  Fauna  of  the  Devonian  Boulders  occurring 
at  the  White  Cliffs  Opal-fields;  by  W.  S.  Dun,  Assistant 
Palaeontologist. 

[Plates  XVII,  XVIII.] 


In  1892  Mr.  J.  B.  Jaquet  examined  the  White  Cliffs  Opal-fields,  and  drew 
attention*  to  boulders  occurring  in  the  Upper  Cretaceous  Beds.  A  collection 
of  these  boulders  was  madci  by  Messrs.  J.  B.  Jaquet  and  C.  Cullen,  Collector 
to  the  Survey,  and  an  examination  of  the  fossils  contained  in  them  proved 

*  Ann.  Kept  Dept.  Miies  and  Aerrlc.  N.  S.  Wales  for  1892  [1893],  p.  141. 
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that  they  were  of  Devonian  age.  Mr.  Jaquet  makes  the  following  remarks  on 
their  occurrence :  **  Scattered  in  an  erratic  manner  through  the  beds  of  clay  and 
conglomerate,  and  lying  on  the  surface  oE  the  ground,  are  enormous  waterwom 
boulders  of  close-grained  vitreous-looking  sandstone.  Some  of  thesQ  boulders  are 
impregnated  with  oxide  of  iron,  and  have,  in  consequence,  a  deep  brown  colour, 
while  others  are  free  from  this  substance.  When  broken,  in  some  cases  thin  veins 
of  opal  are  seen  ramifying  through  them,  and  their  peculiar  vitreous  appearance 
is  no  doubt  due  to  hydrous  silica  having  been  deposited  in  the  interstices  of  the 
sandstone.    I  found  in  some  of  these  boidders  abundant  impressions  of  characteristic 

Devonian  molluBca  and  other  invertebrates The  question  will  be  asked, 

"  Where  did  these  boulders  come  from  "  ?  About  twenty  miles  westward  of  the 
opal-field  there  is  a  large  elevated  area  of  PalsBozoic  rocks.  These  rocks 
consist  of  two  Beries,  the  one  consisting  of  very  old  slates,  having  an  almost 
vertical  dip,  and  the  other  of  conglomerates  and  sandstones,  lying  uncomfortably 
on  the  first  series.  I  think  the  boulders  have  been  derived  from  the  conglomerates 
and  sandstones." 

These  fossils  comprise  ^rachiopoda,  Pelecypoda,  Gasteropoda,  Cephalopoda,  and 
Pteropoda,  preserved  as  casts  and  impressions,  nearly  always  more  or  less  imperfect, 
so  that  the  determinations  have  been  made  in  most  cases  with  a  great  deal  of 
uncertainty,  and  in  nearly  all  cases  it  has  been  almost  impossible  to  make  satis- 
factory comparisons  with  fossils  from  other  localities. 

Some  indefinite  casts,  dendroid  and  circular  in  outline  are  present  in  the  quartzite. 
The  origin  of  these  is  uncertain,  they  may  be  either  Polyzoan  or  Ccelenterate. 

The  Brachiopoda  are  more  numerously  represented,  but  with  a  few  notable 
exceptions  they  are  unsatisfactory.    They  comprise : — 

Orthis  (Schizophoria)  convexa.  Dun. 

„  „  sp.  ind. 

Chonetes,  sp.  ind. 
Pentamerus  (?) 
Ehynchonella  pleurodon,  Phillips. 

„  sp.  ind. 

Spirifera  Jaqueti,  Dun, 

„  sp.  ind 
Athyris  sp.  ind. 
Gen.  et  sp.  ind. 

Of  these  by  far  the  most  numerous  and  best  preserved  is  the  Spirifera 
Jaqueii, 
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The  Pelecypoda  are  also  fairlj  common,  and  as  far  as  their  external  stmcture 
goes  are  better  preserved.  They  include  several  genera  not  previously  recorded 
from  Australia.    They  are : — 

.  Actinopteria  australis,  Dun, 

Lyriopecten  gracilis,  Dun. 
Pterinea  (?) 
Leptodesma  inflata,  Dun, 

„         obesa,  Dun, 
Orthonota. 
Grammysia. 
Myophoria  (?) 
CucuUaea  (?) 

The  Gasteropoda  are  most    unsatisfactorily  preserved,  fragmentary,  and  as 

internal  casts.    They  are  of  no  stratigraphical  value : — 

Murchisonia,  sp.  ind. 
Loxonema,  sp.  ind. 
Euomphalus  CuUeni,  Dun, 

The  widely  distributed  Pteropod  TentacuUtes  occurs  in  considerable  numbers. 

Amongst  the  Cephalopoda  are  undeterminable  species  of  Orthoceras  and 
Ghniatites 

'From  the  genera  of  Brachiopoda  and  Pelecypoda  present,  there,  I  think,  can  be 

no  doubt  as  to  the  age  of  the  beds  that  yielded  these  boulders,  and  in  spite  of  the 

unsatisfactory  nature  of  their  contents,  I  am  disposed  to  place  them  either  at  the  top 

of  the  Middle  Devonian  or  as  Upper  Devonian,  but  of  greater  age  than  the  Mount 

Lambie  horizon.    On  the  other  hand  they  offer  a  more  recent  fades  than  that  of 

the  Burdekin  Beds  of  Queensland,  which  have  been  classed  by  Messrs.  Jack  and 

Etheridge  as  of  Middle  Devonian  Age,  and  which  are  doubtless,  very  nearly,  if 

not  quite,  of  the  same  age  as  the  limestones  of  the  Tamworth  District  and  the  New 

South  Wales  Siluro-Devonian  limestones  as  has  been  pointed  out  by  Professor 

David.* 

BRACHIOPODA. 

Genus. — Oethis,  Dalman,  1828. 

(K.  Sv.  Vet.  Akad.  Forhandl.,  1827,  pp.  93,  96.  t.  1,  2.) 

Subgenus, — Schizophoria,  King,  1850. 

(Mon.  Permian  Foss.  England,  p.  106.) 

Schizophoria  conveia,  n.sp, 

(PI.  XVII,  figs.  8,  6.) 

Several  cafets  of  ventral  valves  of  this  form  showing  the  internal  structure 

as  well  as  the  outward  appearance  are  in  the  collection. 

The  shell  is  of  medium  size,  transversely  elliptical,  hinge-line  shorter  than  the 
width  of  the  shell.  Area  of  valve  not  seen.  In  the  ventral  valve  the  position  of 
dental  plates  is  well  marked  and  the  position  of  the  obovate,  elongate  area  of 

*  Proce.  Lion.  Soc  N.  S.  Wales,  1887,  XXI,  Pt.  4,  p.  560. 
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muscle  attacliment  is  shown  in  the  figures,  bounded  by  a  well-marked  groove 
representing  in  the  original  a  strong  ridge.  The  greater  portion  represents  the 
attachment  area  of  the  divaricator  muscles.  Occupying  a  median  position  between 
the  two  diyaricators  is  to  be  seen,  rather  indistinctly,  a  slight  raised  portion,  in  the 
cast,  showing  the  point  of  attachment  of  the  adductor  muscles.  The  direction  of 
the  dental  plates  is  very  divergent.  But  little  of  the  hinge  line  can  be  seen.  The 
surface  of  the  valves  is  ornamented  by  numerous  radiating  ridges,  primary  and 
secondary,  the  secondary  starting  on  the  lower  slope  of  the  convexity.  Sometimes 
even  a  third  series  occurs  near  the  margin.  There  is  no  trace  of  any  sinus  in  the 
yalve. 

It  is  with  some  doubt  that  this  species  is  placed  under  Schizophoria ;  what 
little  is  known  of  the  position  of  the  dental  plates  and  the  general  form  of  the 
divaricator  scars  approximating  to  conditions  obtaining  in  that  genus. 

In  1850,  King  proposed*  that  Orthids  of  the  type  of  O,  resupinata  should  be 
included  in  a  new  genus,  or  subgenus  Schizophoria,  possessing  typically  "  an  open 
fissure,  often  rounded  umbones,  large  punctures,  and  the  valves  in  general  arcuately 
triated  in  the  cardinal  lateral  regions."  Between  Orthis  resupinata  Martin,  so 
common  in  Carboniferous  Beds,  and  O.  striatula^  Schlotheim,  there  is  little  difference, 
and  Davidson  in  his  Devonian  Monographf  says,  after  a  discussion  of  the  synonymy 
of  the  species,  that  "  it  is,  however,  very  possible  and  probable,  that  O.  striatula  is 
a  smaller  variety  of  O.  resupinata,^*  One  thing  certain  is  that  our  species  is  not 
a  typical  striatulaX  or  resupinata  on  account  of  the  relatively  greater  length  of  the 
liinge  line,  and  the  absence  of  a  sinus  in  the  ventral  valve. 

The  subgenus  has  a  range,  in  America  from  the  Clinton,  through  the  Lower 
Helderberg,  Comiferous,  and  Hamilton  up  to  the  Coal  Measures. 

Schizophoria,  sp.  ind. 

(PI.  XVn,  fig.  1.) 
In  the  collection  from  White  Cliffs  are  several  specimens  of  single  valves  similar 
to  that  figured  in  PI.  XVII,  Pig.  I,  that  are  taken  to  be  the  impressions  of  pedicle 
Talves  of  an  Orthis  and  belonging  to  the  sub-genus  Schizophoria.  The  cavities  left 
by  the  dental  lamellae  are  shown.  The  outline,  as  preserved,  is  of  the  same  general 
type  as  that  of  Orthis  (Schizophoria)  Swallovi,  Hali,§  from  the  Burlington 
liimestone,  there  being  the  same  rounded  cardinal  angles,  fine  and  closely  striated 
surface  and  indications  of  concentric  growth  ridges ;  it  is  also  of  the  same  general 
8126.    The  species  bears  no  resemblance  to  the  l)evonian  forms  figured  by  Hall.|| 

*  Pemriui.  FosB.  England,  p.  106. 

t  Brit  Fois.  Beach.,  H,  p.  90 ;  mo  ftlw  'HaU's  detoription  of  the  genua,  Pal.  N.  York,  1802,  VIII,  Pt  1,  pp. 
S11-Z18. 

t  Davidion,  Op.  cU.,  pp.  87-00,  pt.  XVII,  flflft.  4-7. 

I  Pal.  N.  York,  1802,  VIII,  Pt.  1,  VI,  figs.  23,  24 ;  Pal.  Iowa,  1868, 1,  Pt.  2,  p.  607,  XII,  Hg.  6. 

I  0!p.cit.,  pi*.  VI,  VIA. 
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Oenus. — ^LspTJiNA,  DaUnafty  1828. 

(K.  St.  Vet.  Akad.  Handl.,  1827,  pp.  94r-96, 106, 107.) 

Leptsena  rhomboidalis,  Wtlckens  (?)    , 

DaYidson,  Brit.  Fobs.    Bracli.,  Ill,  p.  281-283  {for  iynonymy). 

(PL  XVn,  fig.  11.) 

I  have  little  hesitation  in  refeniDg  to  this  cosmopolitan  species  the  specimen 
figured  on  PI.  XVII,  Fig.  11.  It  represents  an  imperfect  brachial  valve,  distorted, 
showing  the  cardinal  process  and  the  septum,  and  also  the  characteristic  concentric 
wrinkles. 

A  detailed  summary  of  the  reasons  for  transferring  this  well-known  species 
from  Strophomena,  under  which  it  has  been  placed  by  Davidson  and  many  others, 
will  be  found  in  Professor  HalFs  "  Introduction  to  the  Study  of  the  Palaeozoic 
Brachiopoda."* 

The  species  is  common  in  Australian  Silurian  and  Siluro-Devonian  rocks.  The 
variety  analoya,  Phillips,  is  common  in  the  Carboniferous. 


Genus, — Chonetes,  Fischer  de  Waldheimy  1837. 

(Oryct.  Gouv.  Moscou,  Pt.  2,  p.  134.) 

Chonetes,  sp.  ind. 

(PI.  XVII,  fig.  15.) 

An  impression  of  the  pedicle  valve  of  an  undeterminable  species  of  Chonetes  is 
represented  in  the  collection.  This  is  one  of  the  finely-striated  species,  the  hinge 
line  is  very  oblong,  and,  as  preserved,  the  valve  is  only  moderately  convex.  On 
one  side  is  seen  the  indistinct  trace  of  the  ridge  bounding  the  divaricator  musclo 
scar.  Had  this  mark  been  more  intense,  it  would  have  pointed  to  the  specimen 
being  one  of  the  Strophomenidse,  and  have  represented  the  position  of  the  dental 
plates.  However,  the  general  appearance  of  the  impression  points  rather  to  its 
being  a  Chonetes^  allied  to  C  hardrensis,  Phillipsf  from  the  Devonian  of  England. 
It  also  agrees  in  general  size  and  number  of  striad  with  Davidson's  figure^  in  his 
Devonian  Monograph,  one  of  Phillips'  original  specimens  from  the  Upper  Devonian. 

Mr.  E.  Etheridge  has  described  a  Ghonetes  from  the  Carboniferous  of  Queensland 
as  O.  cracoivensisj  which  in  general  form  is  very  similar  to  the  White  Cli& 
specimen.     O.  cracowensis,  Eth.  is  separated  from  C  Laguessiana  of  De  Koninck 

*  1892,  pp.  27»-280. 

t  Pal.  F088.  Dev.  Ck>rnwaU,  1841,  t.  58,  f.  104. 

X  Brit  FO08.  Bnch.  Ill,  1. 19,  f.  7. 
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(which  the  latter  Author  considers  to  be  Davidson's  Carboniferous.  G.  hardrensis).^ 
Mr.  Etheridge  separates  C  cracowensisf  on  the  strength  of  the  flatter  cardinal 
angles  and  more  spinose  nature.  Mr.  B.  Etheridge,  jun.,  concurs  in  this  opinioui 
still  keeping  the  species  separate.:}: 

Qenus, — Pentamertjs,  J.  Sowerhy,  1813. 

(Min.  Conch.,  I,  p.  76.) 

Pentamerus  (?). 

(PI.  XVII,  fig.  9.) 

I^nnot  see  any  other  genus  except  Bentamerus  to  which  this  small  specimen 
can  be  referred,  at  any  rate  as  far  as  our  present  knowledge  goes.  The  shell 
appears  to  have  been  strongly  convex,  with  a  curved  hinge-line,  prominent  beak, 
and  with  two  very  large  septal  plates,  slightly  diverging,  in  the  brachial  valve, 
extending  for  considerably  more  than  one-half  the  length  of  the  shell.  These 
septal  plates  are  widely  separated  to  the  extent  of  nearly  a  third  of  the  width  of 
the  shell.  I  can  find  no  figure  of  a  pentameroid  showing  a  similar  disposition  of 
these  plates,  still  there  appears  to  be  no  other  genus  under  which  it  will  come. 
There  is  little  doubt  that  it  is  a  new  species,  still  the  material  is  too  limited  to 
enable  a  satisfactory  diagnosis  to  be  drawn  up.  The  main  character  of  value  for 
separation  is  the  distance  apart  of  the  septal  plates. 

Genus. — EHiycHONELLA,  MscheTf  1809. 

(Nat.  Eoss.  Gouv.  Moscou,  p.  85.) 

Ehynchonella  pleurodon,  Fkillips. 

(PI.  XVn,  fig.  16.) 

Terelrahda  pleurodon,  Phillips,  Geol.  Yorkshire,  1836,  11,  p.  222,  pi.  XII,  figs. 

25-30. 
Ehynchonella      „  Davidson,  Brit.  Foss.  Brach.,  II,  pp.  101,  246,  pi.  XXIII, 

f.  1-15, 16-22  (for  Synonymy).      Op.  ciL,  HI,  p.. 62, 

pi.  XII,  f.  12-13. 
„  „  De  Koninck,  Eoss.  Pal.  N.  Galles  du  Sud,  1876,  Pt.  2,  p. 

95  ;  id. ;  ibid.,  1877,  Pt.  3,  p.  219,  t.  9,  f .  4. 
„  „  Etheridge,  E.,  junr..  Cat.  Austr.  Foss.,  1878,  p.  64. 

„  „  Etheridge,  E.,  junr.,  Geol.  and  Pal.  Queensland,  1892,  p. 

244,  pi.  II,  f.  23. 

A  few  impressions  indicate  the  presence  of  this  common  and  widespread 
Brachiopod.  The  specimen  figured  represents  part  of  the  pedicle  valve,  showing 
the  well-marked  sinus  containing  four  strong  ribs. 

*  op.  cU.,  II,  p.  186.  t.  47,  f.  12-26.  ""         — — 

t  <;iaait.  Joarn.  Oeol.  Soc.,  1872,  XXVIII,  p.  886, 1. 18,  f.  2. 
i  UeoL  and  Pd.  Qland,  1892,  p.  262, 1 13.,  f.  9. 
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This  ipecies  has  a  world-wide  diBtribution  in  rocks  of  both  Devoniaa  and 
Carboniferous  age.  Only  a  few  of  the  more  important  references  are  given  in  the 
synonymy. 

In  Australia  it  is  particularly  abundant  in  the  Upper  Devonian  Beds  of  Mount 
Lambie  and  the  surrounding  district,  Sunny  Comer,  Henbury  Hill  (near  Eylstone), 
Sugar-loaf  Mountain  (Clyde),  Eden,  Sofala.  It  has  also  been  collected  from 
Carboniferous  beds  in  New  South  Wales  and  Queensland. 

Bhynchonella,  ep.  ind, 
(PI.  XVII,  fig.  4.) 
This  specimen  is  taken  to  represent  part  of  a  very  broad  wedge-shaped 
Shynchonella,  after  the  type  of  B.  trilaterata,  De  Koninck,  from  the  Carboniferous 
of  Belgium  and  England,  as  figured  by  Davidson,*  than  which  it  is  much  larger 
and  relatively  wide.  It  also  somewhat  resembles  B.  cuneata^  Dalman,t  a  widely- 
distributed  Silurian  species ;  but  from  this  also  it  is  separated  by  the  width.  The 
surface  is  strongly  ribbed ;  in  the  wide  sinus  there  appear  to  be  at  least  four  ribs. 
The  last-mentioned  species  is  taken  as  the  type  of  Prof.  James  HiaH's  Bhynehotreta*t 

Genus. — Spibiveba,  Sowerhy^  1815. 

(Mineral  Conchology,  II,  p.  42. 

Spirifera  Jaqueti,  sp.  nov, 

(PI.  XVII,  figs.  2, 12, 13, 14, 17.) 

Shell  small,  hinge-line  the  width  of  the  shell,  cardinal  angles  rounded,  valves 
equally  convex.  Dorsal  valve  with  well-marked  mesial  fold,  flattening  towards  the 
margin ;  on  either  side  of  the  fold  are  four  or  five  well-marked  radiating  ridges, 
with  a  fainter  one  near  the  cardinal  angle.  Ventral  valve  has  a  deep  sinus,  wit^ 
generally  five  well-marked  ribs  on  either  side,  and  sometimes  there  is  a  faintly- 
marked  sixth  rib  at  the  margin  near  the  cardinal  angle.  The  umbo  is  well  mariced 
and  slightly  overhaogs  the  area,  which  is  not  very  high ;  traces  of  the  triangular 
dethyrium  are  to  be  seen  in  one  specimen.  From  several  of  the  casts  it  is  evident 
that  the  dental  plates  of  the  pedicle  valve  are  short  and  thick,  leaving  well-marked 
hollows.  No  other  points  of  the  internal  structure  can  be  made  out.  Average 
dimensions,  15mm.  broad,  8  long. 

This  Spirifera  may,  I  think,  bo  considered  to  be  specifically  and  generically 
distinct  from  such  forms  as  Spiriferina  cristata  of  the  European  Devonian.  At 
first  sight  the  general  appearance  is  so  similar  to  that  of  specimens  of  Spiriferina 
eristatay  figured  by  Davidson  from  the  Devonian, §  that  were  it  not  for  the  want  of 

*  BriU  FoH.  Brach.,  II,  p.  109,  t  XXIV,  figs.  23-26. 
^  Op,  cie.,  Ill,  p.  164.  t.  21.  figs.  7-11. 

/oin.  Kept.  N.Y.  State  Mus.  Nat.  Hift.,  1879,  XXVIII,  p.  166 ;  Pal.  N.  York,  1892,  VHI  Pt.  H.  p.  ISft. 

Dev.  Brachiopoda,  1863,  pp.  46-48,  t.  \1,  figs.  11-17. 
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sbell  structure  showing  punctsa  and  a  median  septum,  it  woidd  be,  perhaps,  safer 
to  class  them  under  a  variety  of  that  variable  and  wide-spread  genus.  At  the  same 
time,  Professor  James  Hall  and  Clarke's*  remarks  on  this  matter  must  not  be 
overlooked.  They  say,  speaking  of  the  evolution  of  Spiriferina  from  "  the  lamellose- 
septate  Spirifers,  whose  inception  dates  from  the  faunas  of  the  Upper  Silurian. 
Though  none  of  these  Silurian  and  Devonian  species,  in  the  American  faunas, 
developed  a  punctate  shell  structure,  they  usually  bear  the  iamcUose,  often  radially 
striated  exterior,  prevailing  among  the  Spiriferinas  of  the  Carboniferous.  Mr. 
Davidson  has  described  two  of  these  lamellose  species  from  the  Devonian,  whicb 
liave  a  strongly  punctated  shell,  Spiriferina  cristata,  Schlotheim,  var.  oetoplieaia 
and  8.  inseulpta,  in  which  it  has  not  been  conclusively  shown  that  the  median 
septum  exists,  though  this  is  a  legitimate  inference.'*t 

Prom  this  quotation,  and  the  figures,  it  will  be  seen  that  while  there  is  no  doubt 
that  this  species  is  without  doubt  a  Spirifera  in  the  broad  sense,  still  there  i» 
little  probability  of  it  belonging  to  Spiriferina, 

Spirifera,  tp,  ind, 

(PI.  XVII,  fig.  10.) 

This  specimen  is  unfortunately  but  ill-preserved,  but  gives  us  evidence  of  another 
type  of  Spirifera  in  this  fauna.  The  hinge  line  was  long,  cardinal  angles  rounded, 
bead  of  the  brachial  valve  not  very  prominent,  crural  processes  not  very  large^ 
long,  but  not  very  prominent,  median  septum  present;  median  fold  well-developed^ 
bearing  about  ten  small  thin  ribs.  Surface  ornamented  with  numerous  primary 
and  secondary  ribs  which  are  pot  prominent.  There  is  also  evidence  of  four 
concentric  growth  lines. 

The  specimen  is  too  imperfect  to  enable  satisfactory  comparisons  to  be  made. 
Tbe  most  salient  point  in  its  structure  appears  to  be  the  great  development  of  the 
median  septum  in  the  dorsal,  a  structure  that  is  generally  absent  in  Spirifera, 

Genus. — Athtbis,  McCoy,  1844 
(Synop.  Carb.  Fobs.  Ireland,  p.  128.) 
Athyris,  sp.  ind. 
(PI.  XVII,  fig.  6.) 
This  appears  to  me  to  be  referable  to  Aihyria.    The  specimen  represents  the 
cast  of  a  brachial  valve,  showing  the  impression  of  the  well-developed  median 
septum  or  ridge.     The  shell  was  a  little  broader  than  long,  the  cardinal  angles 
well  rounded, the  beak  not  prominent,  and  the  valve  ornamented  with  well-developed 
concentric  growth  ridges.     The  fold  is  not  verv  Gtron<:lv  rarrked. 

•  I>eT.  Braoliiopoda,  1803,  pp.  46-48,  t.  6,  flgs.  11-17. 
t  P»L  N.  York,  18M,  YIII,  Ft.  2,  pp.  58-54. 
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To  A.  concentrica,  Von  Buch,  as  figured  by  Davidson,*  there  is  some  resemblance, 
and  though  it  does  not  correspond  with  any  of  the  forms  figured  by  that  author, 
there  is  a  probability  of  our  specimen  being  a  variety  of  that  Devonian  species. 

Brachiopoda,  ind, 

I  have  been  much  puzzled  with  the  original  of  PI.  XYII,  Fig.  7.  It  is  beyond 
doubt  a  Brachiopod,  and  one  of  the  curved  hinge-line  forms.  The  attachment 
scars  of  the  two  large  divaricator  muscles  are  very  large  and  elongate-ovate, 
separating  the  greater  portion  of  them  is  a  ridge  continued  from  the  lower 
extremity  of  the  smaller  adductor  area.  There  is  no  well-marked  ridge  marking 
the  boundary  of  the  divaricator  muscles,  they  being  attached  to  a  gradually 
deepening  space.  There  were  evidently  two  diverging  dental  plates.  The  valve 
at  the  apical  portion  must  have  been  very  thick  at  the  sides,  attaining  a  thickness 
of  a  fifth  of  an  inch.  The  remainder  of  the  shell  was  rather  thin,  and  ornamented 
with  a  large  number  of  radiating  cost®.    The  sinus  was  small,  the  area  high. 

There  is  a  possibility  of  this  being  one  of  the  Atrypidae,  and  perhaps  even 

Aitypa,  with  which  it  has  a  great  deal  in  common  in  the  arrangement  of  the 

muscle  scars.      On  the  other  hand,  there  is  a  great  difference  in  the  thickness  of 

the  sides  and  the  greater  development  of  the  beak  in  the  White  Cliffs  specimen, 

and  also  in  the  presence  of  the  ridge  between  the  divaricator  muscle  scars — an  item 

that  is  wanting  in  Atrypa,    There  is  also  resemblance  to  the  Bhynchonellida, 

with  which  it  agrees  in  the  possession  of  this  ridge,  but  differs  from  in  the  relative 

position  of  the  muscle  scars. 

* 

PELECTPODA. 

Oenus, — AcTiNOPTEBiA,  J.  Sail,  1883. 
(Pal.  N.  York,  V,  Pt.  1, 1884,  p.  12 ;  Plates  and  Explanations,  1883,  pi.  XXV,  fig.  1.) 

Actinopteria  australis,  sp.  nov. 

(PI.  XVIII,  figs.  14, 16.) 

Left  valve  of  moderate  size,  slightly  oblique,  convex,  longer  than  broad.  Umbo 
apparently  not  very  marked  (it  has  been  broken  off  in  the  specimens)  and  anterior, 
shell  gradually  convex  from  the  umbo  to  the  border.  Hinge-line  straight,  about 
one-sixth  less  than  the  length  of  the  shell,  extending  probably  in  perfect  specimens 
a  little  beyond  the  posterior  margin.  The  beak  is  imperfect,  but  judging  by  what 
remains  was  most  likely  acute  and  directed  forward  and  almost  terminal,  sjiterior. 
The  anterior  ear  is  also  wanting,  but  must  have  been  small ;  while  the  posterior 
ear  or  wing  is  large,  triangular,  excavate,  with  a  strongly  concave  margin  and  an 
acute  extremity.  The  wing  is  almost  flat,  and  separated  from  the  convex  umbonal 
portion  by  a  much  more  gradual  convexity.      The  shell  was  thin  and  ornamented 

*  Brit  FosB.  Bnieh.,  in,  pi.  Ill,  figs.  11-15. 
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with  both  concentric  growth  lines,  the  general  direction  of  which  is  shown  in  PI. 
XVIII,  Fig.  15,  while  in  Fig.  14  are  shown  the  radiating  ribs.  These  are  fairly  close^ 
and  appear  to  be  to  a  slight  extent  alternately  larger  and  smaller ;  the  larger  ones 
— the  primary — extend  to  the  umbonal  region,  but  owing  to  the  indistinct  mode  of 
preservation  it  is  impossible  to  trace  the  secondary  ribs.  No  trace  of  ribs  can  be 
seen  on  the  ears  as  preserved. 

Length  42  millimetres. 

Width  ,.,         ...         ...         ...         ...  82  „ 

Hinge-line     ...         ...         ...         ...         ...  87  „ 

Depth  of  valve         6  „ 

There  can  be  no  doubt  that  this  shell  is  one  of  the  Aviculoid  shells,  and  as  far 
as  one  can  judge  from  its  appearance,  in  the  absence  of  internal  structure,  and  its 
association,  may  be  classed  under  Hall's  genus,  which  was  formed  for  Pterinea-like 
shells  without ''  a  broad  striated  ligamental  area  and  strong  cardinal  and  lateral 
teeth."  It  is  also  like,  in  outline,  some  species  of  the  same  Author's  Leiopteria 
-which  differs  from  Actinopteria  in  outward  characters,  mainly  in  the  absence  of 
radiating  ribs.  Compare  for  instance  Leiopteria  Conradi,  Hall,*  which  is  a  little 
more  oblique  and  relatively  transverse  than  our  species.  It  is  much  less  oblique  and 
relative  transverse  than  the  American  Devonian  species  figured  by  Professor  Hall, 
and  these  points,  together  with  the  greater  extension  of  the  hinge-portion  of  the 
TEiring,  will  easily  separate  it  from  A,  muricata,  Doris,  suhdecussata,  decussata,  Boydii, 
perohliqua.  To  Mr.  Whidbome's  A  placidaf  there  is  also  some  resemblance,  but  the 
Australian  form  is  less  transverse  and  oblique,  and  the  anterior  ear  appears  to 
have  been  much  less  developed. 


Oenus, — LxnioPECTEN,  Kail,  1S83. 

(Pal.  N.  York,  1884,  V,  Pt.  1,  p.  12 ;  M.S.,  op.  cit,  1877,  T,  Fide  Miller,  N. 

Am.  Pal.) 

Lyriopecten  gracilis,  sp,  nov, 

(PI.  XVIII,  fig.  8.) 

Left  valve  of  moderate  size,  regular,  gently  convex,  wider  than  long,  hinge-line 
much  shorter  than  the  width  of  the  shell,  anterior  ear  small,  almost  rectangular, 
with  slightly  concave  margin,  clearly  marked  off  from  the  antenor  umbonal  slope, 
not  ornamented  with  ridges  only  with  growth  lines.  Posterior  expansion  larger, 
not  quite  so  sharply  marked  off  from  the  posterior  umbonal  slope  as  imperfectly 
preserved,  but  not  so  concave  in  its  posterior  margin,  umbo  not  prominent.  Shell 
on  the  whole  shallow,  suiiface  ornamented  with  numerous  fine  radiating  ridges,  of 

•  Pal.  N.  York,  1884,  V.  1,  Pt.  1,  t  20,  f.  4. 

t  Dev.  Fauna  S.  England,  1892,  II,  PL  2,  p.  67,  t  7,  f.  0. 
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alternating  thickness,  whicli  appear  to  be  primarj  and  secondarj,  the  last  men* 
tioned  arising  at  about  a  third  the  distance  from  the  umbo  and  funning  to  the 
margin,  increasing  slightly  in  size;  no  traces  of  concentric  gro?rth  lines  are 
preserved. 

liOngth         ...         ...         ...         ..:         •••         •••        28     mm. 

VT  lUvU  •••  »••  •••  •••  •••  •••  ^/  '  yi 

Hinge-line   *^.         •••         ...         ••«         •••         ...        13       ,, 
Anterior  ear,  length  «.«        ...  6*5     „ 

Professor  James  Hall  instituted  the  genus  Lyriopecten  for  forms  generally 
flimilar  to  Aviculopecien,  but  differing  from  it  "in  the  short  hinge-line  and 
very  small  anterior  ears.  Test  usually  ornamented  with  strong  rays."  This 
shell  is  unfortunately  imperfect,  but  enough  remains  to  enable  comparisons  to  be 
made  with  already  described  forms.  Our  species  differs  from  the  American 
Devonian  forms  in  its  smaller  size,  less  prominence  of  ribbing,  and  lesser  degree 
of  obliquity. 

Oenus. — PrERnfEA,  Ooldfuss,  1826. 
Pterinea? 

(P.P.  XVm,  fig.  4) 
It  is  possible  that  this  may  represent  part  of  a  small  species  of  Pterinea,  with 
yerj  prominent  costss,  more  cannot  be  said. 

Genui — Leptodksma,  Hall,  1883. 

(PaL  N.  York,  V,  Pt.  1,  Plates  and  Explanations,  pi.  XVII,  fig.  12 ;  op.  cit. 

[1884],  pp.  xii,  175.) 
Leptodesma  inflatum,  sp.  no  v. 

(Pi.  XVIII,  fig.  3,  and  ?  fig.  6.) 

Shell  small,  very  deep,  rhomboidal,  oblique,  umbonal  region  high,  anterior  and 
posterior  sides  almost  parallel.  Hinge-line  straight,  but  little  greater  than  the 
width  of  the  shell.  Left  valve  only  known,  strongly  convex.  Beak  small,  directed 
forwards,  at  about  anterior  third  of  the  hinge-line.  Anterior  umbonal  slope  steep, 
separated  from  the  anterior  expansion  by  a  gradual  concavity.  Anterior  expansion 
«mall,  blunt  (this  is  too  strongly  accentuated  in  Fig.  3),  being  of  moderate  size,  ex- 
tending to  the  posterior  extremity,  margin  straight ;  posterior  umbonal  slope  less 
marked  than  in  the  case  of  the  anterior,  gradually  concave.  Surface  ornamented 
with  a  few  indistinct  concentric  growth  lines. 

Length  ..•        ...         ...         ...        ...        ...        21  mm. 

«*  lUvU  ...  ...  ...  ...  •••  •••  •••  Xt/        ,, 

Length  of  hinge-line...         ...         ...         ...         ...        15    „ 

AJGuliD.  «•«  ••«  •«(  •»«  .••  ••«  •«•  «/  9  „ 
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2/.  inflaium  appears  to  be  easily  distingiiislied  from  most  of  its  congeners  bj  its 
more  elongate  oblique  form  and  much  greater  depth  of  shell  and  non-extension  to 
the  slightest  degree  of  the  posterior  extremity  of  the  hinge^line.  There  is  a  slight 
general  resemblance  to  X.  OrodeSy  Hall*  but  it  differs  from  the  American  form  in 
the  lesser  obliquity  and  much  greater  depth.  In  America  the  genus  is  very 
common  in  the  Chemung  Group. 

PL  XYIU.  fig.  6  represents,  I  think,  a  younger  form  of  the  same  species. 

Leptodesma  obesum,  ep.  nov. 
This  species  may  be  distinguished  from  L.  infiatum  by  the  much  greater  develop- 
ment of  the  umbonal  region,  greater  inflation  and  prolongation  of  the  beak,  general 
lesser  obliquity  and  tendency  towards  squareness  of  the  shell.    The  anterior  ear 
is  smaller  and  more  inflated.    The  posterior  wing  is  small,  not  so  flattened  as  in 
the  preceding  species,  and  the  posterior  margin  not  marked  ofE  in  outline  from  the 
general  conyexity  of  the  posterior  margin. 

length         •••        «..        •••        •••        ...        ».•        18    mm. 

w  lubn  ...         •«■         •••         ...         ..•         •••         xo 

Hinge-line    ...        •••        ...        ••«        ••«        ...        16'5 
j>/6pvn  ...         ...         •.«         ••«         •«.         ...  / 


Oenus — Obthokota,  Oonrad^  1841. 

(Ann.  Eept.  N.  York  Oeol.  Survey,  p.  51.) 

Orthonota,  ep. 

(PI.  XVIII,  fig.  2.) 

This  small  species,  though  unfortunately  too  imperfect  to  enable  one  to  say  so 

definitely,  appears  to  be  different  from  any  hitherto  described  Orthonota,  using  the 

term  in  its  broadest  sense.    It  is  remarkable  for  the  very  marked  ridge  bounding 

the  posterior  umbonal  slope.    This  ridge  is  very  acute  and  almost  a  sigmoidal 

trend.    There  appears  to  be  no  ridging  on  the  posterior  umbonal  slope.    There  is 

a  slight  constriction  of  the  basal  margin  formed  by  a  not  prominent  cincture. 

length  ...        ...        ...        ...        ..«        ...        29  mm. 

^Idgllv  ...  .••  ...  ...  ...  ..^  O^, 

Gtf«u«— Gbammtsia,  De  Verneuil,  1847. 

(Bull.  Soc.  Geol.  France,  IV  (2),  p.  696.) 

G-rammysia,  sp.  ind. 

(PI.  XVIII,  fig.  1.) 

It  is  possible  that  the  imperfect  specimen  represented  by  this  figure  may  be  one 

of  the  very  slender  Grammysia.     There  are  evidences  of  a  well-marked  plain 

cincture,  forming  a  very  marked  constriction  in  the  basal  margin. 

*  op.  cU.^  1884,  p.  206,  t  25  f .  0,  9,  t.  90,  f.  8. 
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Pelecypoda,  gen.  ind. 
Of  these  two  fossils  shown  in  Plate  XYIII,  figs.  5  and  7,  nothing  can  be  said. 
There  is  absolutely  no  trace  of  the  hinge  structure  preserved.  Figure  7  may  be 
a  Myophoria^  and  perhaps  fig.  5  may  be  considered  for  the  time  being  as  one  of  the 
Tery  large  group  of  Palaeozoic  bivalves  classed  under  Cuoullma^  which  has  been 
used  as  a  resting  place  for  numerous  ill-preserved  arcoid  shells  of  uncertain 
affinities. 

GASTEROPODA. 

QenuM — ^MuBCHisoKiA,  D'Archiac  and  De  Vemeuily  1841. 

(Bull.  Soc.  Oeol.  France,  XIT,  p.  154.) 

Murchisonia,  sp.  ind. 

(PI.  XVni,  fig.  11.) 

'  The  impression  of  a  portion  of  a  turreted  gasteropod,  showing  indistinct  traces 
of  the  band,  is  also  found  ftt  this  locality.  Parts  of  five  whorls,  having  a  height,  as 
preserved,  qf  nearly  li  inch,  are  shown ;  the  whorls  are  regularly  convex,  the  band 
does  not  appear  to  have  been  prominent,  the  sutures  are  well  marked,  and  the 
angle  of  inclination  of  the  sides  is  about  14^ 

Genue — Loxoitema,  Phillips,  1841. 

(Pal.  Fobs.  Devon.,  p.  98.) 

Loxonema,  sp.  ind. 

There  is  also  in  the  collection  a  cast  of  a  small  Loxonema  after  the  type  of  X. 
trochleatum^  Munster,*  on  a  large  scale  ;  its  whorls  have  a  height  of — body  whorl, 
of  6'5  mm. ;  second  last,  4  mm. ;  and  last  four  whorls,  a  quarter  of  an  inch.  These 
whorls  are  squarish,  not  very  convex,  suture  slightly  marked,  and  the  angle  of 
inclination  of  the  sides  about  10.°  De  Koninck  records  a  Loxonema  from  the  Yass 
District  that  he  identifies  with  the  European  speciesf  L.  antiquum  also  of  Munster, 
and  as  a  synonym  of  it  gives  L.  subulata,  Eoemer,:^  and  also  of  Sandberger.§  Mr. 
Whidborne|[  refers  to  these  two  author's  species  as  being  synonymous  with  L. 
trockleatum  Miinster.  From  what  little  is  preserved  our  specimen  agrees  very 
closely  with  that  Author's  figures  in  all  except  size  and  slight  difference  in  inclina- 
tion of  the  sides.  The  "White  Cliffs  specimen  evidently  decreases  in  width  more 
rapidly  than  trockleatum]  in  De  Koninck's  figure  of  antiquum,  the  apical  angle  is 
said  to  be  5° ;  in  this  form  it  appears  to  be  nearer  10°.  The  whorls  are  much  more 
perpendicular  to  the  axis  than  in  De  Koninck's  Fig.  10,  approaching  more  to  that 

*  Beitrage  zur  Petrefactenkunde,  1S40,  III,  p.  88, 1. 15,  fig.  18. 

t  Pal.  Foss.  N.  Oalles  du  Sud,  1873,  p.  125,  t  4.  (.  10. 

X  Versteinerungen  Harsgebirges,  1843,  p.  81,  t.  8,  f.  12,  12a. 

S  Versteincningen  Rhein.  Sch.  sjttems  Nassau,  1860,  p.  229,  t  26,  f.  10. 

U  Mon.  Dev.  Fauna  S.  England,  1886,  III,  Pt.  1,  p.  41,  t  5,  f.  4-5A. 
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of  his  Fig.  10a,  and  again  less  square  than  in  Mr.  Whidbome's  figures.  There 
appears  to  be  no  trace  of  the  "  flat  rim  under  the  suture"  mentioned  by  that  Author 
as  occurring  in  the  English  form.    The  surface  appears  to  have  been  smooth. 


Genus— EuoMPHALTJS,  J,  Sowerhy,  1814. 

(Min.  Conch.,  I,  p.  97.) 

Euomphalus  Culleni,  sp,  nov. 

(PI.  XVIII,  figs.  12, 13.) 

Shell  of  moderate  size,  conical,  depressed,  three  whorls,  but  little  elevated  beyond 
the  body  whorl ;  decrease  of  whorls  in  size  gradual,  upper  angle  convex,  evidences 
of  a  faint  shoulder  near  the  suture,  which  was  not  deep ;  lower  angle  of  body  whorl 
more  convex  than  the  upper. 

Height     ...         ...         ...         ...         ...         ...         ...     11  mm. 

of  body  whorl    ...         ...         ...         ...         ...       8    „ 


» 


Xriameber...         ...         ...         ...         ...         ...         ...     xi 


»> 


The  tapering  of  the  shell  is  rapid  and  regular ;  the  basal  portion  of  the  shell 
appears  to  have  been  strongly  concave. 

I  know  no  species  with  which  I  can  compare  this,  except  JF.  vermis,  "Whid- 
bome,*  from  the  Devonian  of  the  South  of  England,  than  which  it  is  much  larger. 
In  JS.  vermis,  which  is  very  minute,  the  whorls  have  a  squarer  appearance,  and  the 
body  whorl  is  relatively  larger  than  in  our  species.  Compare  also  Straparollus 
Mopsus,  Hal],  from  the  Niagara  group  of  North  America. t 


Oenus. — ^Tentaculites,  ScUotheim, 

(Petrefactenkunde,  1820,  p.  377.) 

Tentaculites  cf.  bellulus,  Hall, 

(PI.  XVin,  figs.  9, 10.) 

Numerous  fragments  of  Tentaculites  occur  in  the  White  Cliffs  quartzite.  The 
form  is  long,  slender,  gradually  tapering.  Annulations  thick,  obtuse,  less  in  width 
than  the  spaces  separating  them,  about  three  to  a  millimetre,  closer  together 
towards  the  apex,  where  they  are  much  less  marked.  There  appears  to  be  little 
or  no  trace  of  transverse  striation  between  the  annulations.  The  enlargement 
figured  in  PI.  XVIII,  Fig.  9,  may  possibly  represent  another  species  ;  in  this  the 
annulations  are  arranged  in  sets  of  three,  with  a  wider  space  between  them. 

•  Der.  Faun*  a  of  EngUnd,  1896.  Ill,  Pt  1.  p.  52,  t.  6,  f.  4-4a. 

t  Kept  Bute  Oab.  Nat.  Hist  N.  York  State,  1807,  XX,  p.  342, 1 16,  f.  21,  22. 
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None  of  the  shell  is  preserred,  so  that  its  aflbiities  are  doubtful.  It  appears  to 
me  to  be  close  to  T.  bellulue,  Hall,*  &om  the  Hamilton  Series.  None  of  the 
forms  figured  bj  Barrandef  resemble  it  very  closelj.  There  is  also  some  general 
resemblance  to  T.  omatue^  Sowerbj. 

Mr.  B.  Etheridge,  junr.,  has  described^  a  TentaeuUtee  from  the  limestone  of 
Wellington,  New  South  Wales,  for  which  he  suggests  the  name  T,  Liversidgei^ 
should  further  investigation  prove  it  to  be  new.  This  appears  to  be  larger  and  the 
annulations  more  acute  than  in  the  White  ClilEs  species. 

OenuM, — Obthocebas,  Breyniue,  1782. 

(Dissert  de  Fdljthal,  pp.  12,  25.) 
Orthoceras,  ep. 

(PL  XVn,  fig.  8.) 

Two  specimens,  very  imperfect,  of  an  indeterminable  Orthoceras  occur  in  the 
collection.  One  of  these,  figured  in  PI.  XYII,  Fig.  8,  shows  the  traces  of  four 
septa.  The  width  of  the  cast  of  the  shell  is  21  millimetres,  the  distance  between 
the  septa  about  5  mm.,  and  the  angle  of  inclination  of  the  sides  about  &^  W  ; 
shell  evidently  very  long,  straight,  septa  slightly  inclined. 

A  form,  either  the  same  or  else  closely  allied  to  this,  occurs  in  several  of  the 
Paleozoic  sandstones  of  the  Western  District.  In  its  imperfect  state  it  is 
impossible  to  institute  comparison  with  any  of  the  hitherto  described  species. 
There  may  be  some  relation  to  O.  procerus,  Hall,  from  the  Devonian  of  the  United 
States.§ 

Genus, — Goniatites,  De  Haan,  1825. 

(Mon.  Ammon  et  Goniatites,  p.  89.) 

Ooniatites,  sp,  ind, 

(PL  XVIII,  fig.  16.) 

What  is  taken  to  be  the  dorsal  portion  of  a  Goniatites  is  represented  in  PL  XYIIIy 
Pig.  16.  It  cannot  be  freed  from  the  matrix.  The  contour,  viewed  from  the  dorsal 
side,  appears  to  have  been  very  triangular,  and  the  width,  judging  from  the 
specimen  as  preserved,  a  little  greater  than  the  length,  nearly  a  quarter  of  an 
inch.  No  trace  of  the  sutures  is  preserved,  so  that  it  is  impossible  to  say 
under  which  of  the  sections  of  Goniatites  it  should  rest. 


•  Pal.  N.  York,  1879,  V,  Pt  2,  p.  16©,  t.  31,  f.  16-18,  t.  31  A,  f.  48-51. 
t  Syst  Sil.  Boheme,  III. 

:  Journ.  R.  Soc.  N.  S.  Wales,  1880  [1881],  XIY,  p.  253,  pL    ,  figs.  10,  lOa. 
I  PaL  N.  York,  1879,  V,  Pt.  2,  p.  249,  t  85,  t  15 ;  t.  79,  fig.  5. 
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XXV. — Palaeontologia  Novae  Cambriae  Meridionalis. — Occasional 
Descriptions  of  New  South  Wales  Fossils,  No.  3  :  by  R. 
Etheridge,  Junr.,  Curator  of  the  Australian  Museum,  Sydney. 

(Continued from  Vol  V,  Ft.  l,p.  18.) 

[Plate  XIX.] 


1. — Generic  Position  q/'Bhjnchonella  inyeroa,  De  Konineh, 

PI.  XIX,  Figs.  1-18. 

Ts  his  work  on  the  PalsBOzoic  Possils  of  New  South  Wales,  the  late  Prof.  L.  G. 
de  Koninck  described  a  Permo- Carboniferous  Brachiopod  under  the  above  name.^ 

He  may  possibly  ha?e  been  led  to  place  his  species  in  this  genus  from  its  general 
resemblance  to  the  JEthynchonella  angulaia^  Linn.,  as  he  instituted  a  comparison 
between  the  two  forms.  The  specific  description  of  B.  inversa  was  very  clearly 
and  correctly  given ;  but  it  seems  to  me  that  De  Koninck's  conception  of  its 
generic  affinity,  and  his  reading  of  the  relative  positions  of  the  fold  and  sinus,t 
was  erroneous.  The  chief  point  of  interest  about  this  species  lay  in  the  transfer 
of  the  dorsal  fold  to  the  ventral  valve,  and  of  the  ventral  Sulcus  to  the  dorsal  valve. 
To  my  mind  there  is  nothing  abnormal  in  the  structure  of  these  portions  of  B. 
inversa,  the  ^' sinus  m^ian  assez  profond"  of  the  dorsal  valve  being  simply  a  sinus 
in  the  centre  of  the  fold,  which  is  represented  by  "  un  pli "  on  each  side ;  whilst 
the  "  pli  median  *^  of  the  ventral  valve  is  nothing  more  than  a  fold  in  the  sinus  of 
the  latter,, the  "deux  autres  plis  oblique"  being  the  lateral  boundaries  of  the 
sinus  proper.  This  condition,  v^ying  only  in  degree,  is  to  be  seen  in  many 
Brachiopoda — for  instance,  the  Cretaceous  Terebratula  hiplicaia,  Brocchi;  the 
Combrash,  T,  Bentleyi,  Morris;  some  forms  of  the  Carboniferous  Dielasma 
]kaetata,  Sby. ;  the  Xower  Silurian  Orthis  insularisy  Eichwald,  and  others. 
Bhynchonella  inversa  is,  in  truth,  merely  an  abnormal  Dielasma, 

Some  internal  casts  of  the  dorsal  valve  exhibit  the  small  but  well-developed 
lozenge-shaped  muscular  platform  characteristic  of  Dielasma,  and  it  is  to  this 
genus  that  I  propose  to  transfer  De  Koninck's  species.  It  is  not  visible  in  all 
specimens  of  the  dorsal  valve,  but  I  have  been  fortunate  enough  to  obtain  a 
satisfactory  wax  relief  (PL  XIX,  Fig.  11),  taken  from  a  good  internal  cast  (PI.  XIX, 
Kg.  10),  that  shows  the  platform  excellently.  In  all,  the  cavities  left  by  the  dental 
plates  of  the  ventral  valve,  and  the  edges  of  the  dental  sockets  in  the  dorsal  valve, 
are  visible — portions  that  seem  to  have  been  well  developed  in  D,  inversa.  In  some 
examples  the  short  dorsal  septum  is  seen  (PI.  XIX,  Fig.  6),  and  in  a  rather  abnormal 

•  Fo«.  Pa!.  Nouv.-OttUea  du  Sud,  Pt  8, 1877,  p.  220,  t.  11, 1.  8. 
t  Loe.  dt.f  p.  221. 
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Tariety  (PI.  XIX,  Fig.  8)  the  fold  of  the  ventral  valve  is  grooved  in  the  cast, 
representing  a  ridge  in  the  shell.  It  has,  however,  beeii  too  forcibly  represented 
in  the  drawing. 

'  D.  inversa  exhibits  some  amount  of  variation  in  form.  De  Eoninck  figured  an 
example  broad  across  the  centre  of  the  valves,  attenuating  rapidly  towards  the 
front,  and  with  a  high  and  rather  narrow  ventral  umbo.  In  PL  XIX,  Figs.  12  and  18 
a  somewhat  similar  individual  is  represented  ;  but  in  all  the  other  illustrations  now 
given  the  shell  is  proportionately  shorter  from  umbo  to  front  and  deeper  through 
the  valves,  whilst  another  variety  (PI.  XIX,  Figs.  7-9)  is  essentially  broad  across 
the  latter.  There  is  also  variation  in  the  sigmoidal  curvature  of  the  lateral 
margins.  In  De  Koninck's  Fig.  11a  the  latter  are  flexuous ;  in  our  PI.  XIX,  Fig.  1, 
they  are  more  strictly  sigmoidal ;  in  PI.  XIX,  Fig.  4,  simply  rounded ;  whilst  in  PI. 
XIX,  Fig.  9,  although  again  rounded,  the  margins  of  the  dorsal  valve  project 
backwards,  impinging  greatly  on  the  capacity  of  the  ventral  valve,  and  with  an 
almost  vertical  middle  line.  In  fact,  this  deepening  of  the  sides  of  the  dorsal 
valve  is  very  much  like  what  takes  place  in  2>,  cymboeformiSf  Morris  ;*  but  in  this 
species  the  fold  and  sinus  are  normal  in  character. 

Locality  and  Hor. — Near  Pont*s  House,  between  Eegent  Street  Crossing  and 
Maitland  Colliery  (PI.  XIX,  Figs.  4-10,  Maitland  (J.  Waterhouse,  M,A.) ;  Quarry, 
about  a  quarter  of  a  mile  north-west  of  the  Waterworks  (PL  XIX,  Figs.  12  and 
13),  West  Maitland  (J,  Waterhouse^  M.A,). — Upper  Marine  Series,  Penno- 
Carboniferous.  Harper's  Hill  (PL  XIX,  Figs.  1-3),  near  West  Maitland  (/. 
Waterhouse,  M.A,)—'LoweT  Marine  Series,  Permo-Carboniferous. 


2. — Platyschisma  oculus,  J.  de  0.  Sowerhy, 

(PL  XIX,  Figs.  14-17.) 

This  characteristic  Oasteropod  of  our  Lower  Marine  Serie*s  passes  through  much 
variation  in  the  height  of  its  spire.  The  original  figure  by  J.  de  Carle  Sowerby,t 
as  Trochus  oculus  represented  an  individual  with  a  depressed  spire,  and  with  the 
first  and  second  whorls  hardly  raised  above  the  third  in  a  side  view  or  elevation. 
As  Platyschisma  oculus,  Morris  J  figured  a  high  shell,  with  four  whorls  visible  in  a 
similar  position ;  whilst  Dana§  in  his  splendid  work  detailing  the  Greological 
results  of  the  Wilkes'  United  States  Exploring  Expedition,  gives  an  illustration 
of  one,  although  apparently  less  in  height,  still  with  the  four  whorls  in  evidence. 
Plows,  II  notwithstanding  a  rough  drawing,  illustrates  an  extreme  form  in  the 

•  Straelecki'a  Phyi.  Descrip.  N.  S.  Wales,  4c.,  1846, 1. 18,  f.  1. 

t  Mitchell's  Three  Exped.  Int.  E.  Australia,  1838, 1,  p.  16,  t.  2,  f.  8  and  4. 

:  Strzelecki's  Phys.  Descrip.  N.  S.  Wales,  &c.,  1846,  p.  286,  t.  18,  f.  1. 

§  Wilkes  U.S.  Explor.  Exped.,  X,  Geolosr>',  1849,  p.  707, 1. 10,  f.  1. 

I  Mining  Inst.  Joum.,1868  VI,  Pt.  3,  t  4. 
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beigHt  of  the  spire;  and  lastly  De  Koninck*  in  referring  the  species  to  Uuomphalus, 
whilst  figuring  the  whole  four  whorls  visible  in  a  side  view,  gives  a  decidedly  less 
elevated  shell  than  Plews. 

In  PI.  XIX,  Figs.  14-17,  is  a  very  depressed  variety  that  might,  under  ordinary  cir- 
cumstances, and  with  justification,  be  regarded  as  specifically  distinct.  It  will  be 
observed  that  instead  of  four  whorls  only  two  are  visible  in  a  side  view  (PI.  XIX, 
Eigs.  14  and  15),  the  first  and  second  are  sunk  or  depressed  below  the  sutural  line  of 
the  third,  as  is  so  frequently  seen  in  Euomphaloid  shells.  Between  this  condition 
and  the  high-spired,  or  what  may  be  called  the  typical  form,  every  gradation  exists. 

The  present  specimen  also  displays  the  sculpture  in  a  fine  state  of  preservation, 
more  so  than  is  usually  the  case.  The  regularity  of  the  fine,  sharp,  oblique  threads 
is  beautifully  retained,  as  well  as  the  backward  flexure  over  the  obtusely  angular 
periphery  of  the  body  whorl  (PI.  XIX,  Pig.  17),  but  without  the  faintest  trace  of  a 
band,  or  a  sinus  on  the  outer  lip,  in  accordance  with  the  generic  position  of  the 
species.  At  the  same  time,  on  portions  of  the  surface  are  remarkably  fine  spiral,  and 
occasionally  wavy  wrinkles,  more  ^  articularly  on  the  upper  and  lower  aspects  of  the 
body  whorl,  that  under  the  lens  are  seen  to  break  it  up  into  a  series  of  minute 
parallelograms.  Of  the  two,  this  is  even  more  apparent  on  the  lower  surface 
(PL  XIX,  Fig.  15). 

Locality  and  Hor.  Harper's  Hill,  near  West  Maitland  (T.  Waterhouse,  M,A,) — 
liower  Marine  Series,  Permo-Carboniferous. 


3. — Actinoconchus  planosulcatus,  Fhillipa^  8p. 

(PI.  XIX,  Fig.  18.) 

On  two  former  occasions  I  figured  spine-bearing  examples  of  an  AthyrU  from 
the  Permo-Carboniferous  of  Queensland.  Both  were  referred  to  Aihyris  JRoysii, 
XeY.,t  or  as  it  must  now  be  called  Cliothyris  Boysii,  Lev.,  sp.  Through  the  light 
thrown  on  the  matter  by  the  acquisition  of  the  present  specimen  (PI.  XIX,  Fig.  18), 
I  am  induced  to  believe  that  I  was  wrong  in  referring  the  second  of  these,  that  from 
the  ^Bockhampton  District,  to  Cliothyris  Boysii,  I  now  consider  it  to  be  an  example 
of  Aetinoeanchus  plano$ulcatu8^&nd.  identical  with  that  at  present  under  considera- 
tion from  New  South  Wales. 

In  A.  planosulcatus  the  growth  lamellsB  of  the  valves  are  extended  as  successive 
semicircular  frills,  each  frill  flat  and  longitudinally  striate.  A  portion  of  these  is 
seen  in  the  figure  of  the  specimen  just  referred  to,  and  two  portions  of  another  in 
PL  XIX,  Fig.  18.  In  neither  case  are  the  plates  subdivided  into  separate  spines, 
as  in  Cliothyris  Boysii^  but  are  continuous  and  grooved  radiately.  '  The  late 

•  Fow.  Pal.  Nouv.-OaUes  du  Sud..  Pt.  3, 1877,  p.  830,  t.  23,  f.  18  a—c, 

t  Oeol.  and  PaL  Qaeenaland,  1892,  p.  248 ;  Proc.  Linn.  Soc  N.  S.  Wales,  1895,  IX  (2X  p  529,  t.  89,  f .  4. 
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Dr.  Thomas  DaTidson  always  spoke  of  these  grooves  as  striffi,  but  the  acquisition  of 
more  perfect  examples  enabled  Messrs.  Hall  and  Clarke*  to  show  that  the  lamella 
surrounding  the  shell  of  Actinoconchtte  planosulcatus  consisted  of  "  fine  tubular, 
spines  connected  by,  or  embedded  in  a  tenuous  calcareous  plate/'  or  plates.  This 
is  entirely  borne  out  by  the  structure  of  the  present  specimen,  for  on  placing  it 
under  a  moderately  high  magnifying  power  it  is  at  once  apparent  that  each  of  the 
radii  is  hollow,  and  filled  now  with  clear  calcite. 

Locality  and  Sor. — ^Dungog  Eoad,  nineteen  miles  from  West  Maitland,  Parish 
of  Barford,  County  of  Durham  (J"  Wdterhouse^  M,  A,) — Carboniferous. 

4. — G^tffwit.— Leioptehia,  Sail,  1882. 

(85th  Ann.  Eeport  N.  T.  State  Cabinet  Nat.  Hist.,  p.  406c.) 

Leiopteria  ?  auetralis,  sp.  nov. 

(PI.  XIX,  Fig.  19.) 

Sp,  Char. — Shell  sub-rhomboidal,  oblique,  longer  than  wide,  produced  postero- 
ventrally.  Hinge-line  straight,  less  than  the  width  of  tbe  shell ;  ligamental  area 
narrow.  Left  valve  feebly  convex  in  the  umbonal  region,  the  lattei:  subtending  an 
acute  angle,  the  surface  becoming  much  flattened  towards  the  ventral  margin, 
which  is  obliquely  rounded.  Anterior  end  or  ear,  small,  limited  by  a  very  un- 
defined sulcus ;  anterior  margin  oblique,  insinuated  in  the  middle,  thence  broadly 
curving  to  the  ventral  margin.  Posterior  end,  or  wing,  triangular,  flattened,  the 
extremity  pointed ;  posterior  margin  more  or  less  sigmoidal ;  posterior  ridge  obtuse ; 
sculpture  not  preserved,  but  no  trace  of  radiL 

Ohs, — The  specimen  figured  is  an  internal  cast  of  the  left  valve,  and  does  not 
appear  to  be  specifically  related  to  any  previously  described  Australian  Palaeozoic 
shell.  It  is  quite  distinct  from  Dana's  Cypricardia  acutifronsf,  although  the  latter 
may  possibly  be  generically  related.  It  is  almost  superfluous  to  say  that  Dana's 
species  is  not  a  Cypricardia. 

Locality  and  Sor. — Dungog  Road,  nineteen  miles  from  West  Maitland,  Parish 
of  Barford,  County  of  Durham  (J".  Waterhouse,  M.A.). — Carboniferous. 

6. — Genus. — Leptodomtjs,  McCoy,  1S52.J 

(Brit.  Pal.  Poss.,  1852,  Pas.  2,  p.  277.) 

Leptodomus  duplicicosta,  sp.  nov. 

(PI.  XIX,  Pigs.  20  and  21.) 

Sp.  Char. — Shell  transversely  oblong ;  valves  moderately  convex,  most  so  at  about 
half  the  distance  between  the  anterior  and  posterior  margins.  Hinge-line,  or 
dorsal  margin,  straight ;  ventral  margins  gently  convex,  the  curvature  only  faintly 

♦  18th  Ann.  Report  State  Geol.  N.  York  for  180S  [18041, 11,  p.  780. 

♦  Wilkea*  U.S.  Explor.  Exped.,  X,  Geology,  1840,  t.  8,  f.  4,  a  and  B 
X  Non  LepU)diOMai,  McCoy,  1844. 
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intermpted  bj  the  cincturea ;  anterior  margins  rounded ;  posterior  margins  rounded 
below,  rather  obliquely  truncated  above.  Diagonal  ridges  obtusely  rounded; 
posterior  slopes  convex  anteriorly,  concave  posteriorly,  with  a  shallow  median  groove ; 
cinctures  shallow  and  faint,  and  without  a  succeeding  fold ;  lunule  apparently  small 
and  inconspicuous ;  umbones  depressed  and  incurved.  Sculpture  very  characteristic, 
and  strongly  marked,  consisting  of  coarse  strong  costse,  simple  anteriorly,  and  as 
far  as  a  point  in  a  line  with  the  umbones,  from  this  point  widely  bifurcate,  and  on 
passing  over  the  diagonal  ridges  seem  to  have  been  somewhat  echinate ;  intervening 
valleys  shallow. 

Ohw. — This  little  shell  is  remarkable  not  only  for  the  strength  and  paucity  of  its 
concentric  cost®,  but  also  for  the  remarkably  strong  bifurcation  of  the  latter. 
Succeeding  cost®  may  be  bifurcate,  or  every  alternate  one,  or  only  every  third 
costa.  Traces  of  an  epidermis  are  visible  on  one  portion  of  the  specimen.  L, 
duplieicotta  possesses  somewhat  the  appearance  of  two  shells  called  by  De  Koninck 
^aUdorea  interrupta^*  and  P,  8vibarguta^\  but  is  distinguished  by  the  characters 
already  given. 

Loeality  ondHor. — Maitland  Colliery  Shaft,  near  West  Maitland  (J*.  Waterhoute 
M.A«). — In  hard  nodules  of  the  Upper  Marine  Series,  Fermo-Carboniferous,  sixty 
to  ninety  feet  from  the  surface. 


XXVI. — Stratigraphical  and  Palaeontological  Notes,  No.  i :   by 

W.  S.  Dun,  Assistant  Palaeontologist. 


J. — Devonian  Jfditiliferous  Beds  at  Eden, 

I  AM  indebted  to  Mr.  J.  S.  Came  for  the  following  notes  on  the  occurrence  and 
discovery  of  Devonian  fossils  in  the  sandstones  at  Bell  Bird  Creek,  three  miles 
nortb  of  Eden.  Shells  were  first  noticed  by  J.  Hall  while  quarrying  road-metal  at 
the  above-mentioned  locality,  on  the  Pambula  Eoad.  One  of  these  shells  was 
forwarded  to  Mr.  Came,  at  that  time  engaged  on  the  Border  Prospecting  Survey 
at  Delegate,  and  others  were  afterwards  collected  by  one  of  the  Prospecting  Party. 
In  August  Mr.  Came  visited  the  locality,  and  collected  a  number  of  specimens, 
among  which  were  xxnAoxjibtodLBhynchonellapleurodony  Phillips ;  also  a  large  species 
of  Mhynchonella^  imperfect,  with  very  strongly  marked  ribs.  This  is  very  close  to 
Ji,  cuboideSy  Sby.,  a  common  European  Devonian  species,  though,  on  the  other  hand. 


•  Pom.  P&l.  NoQT.-Oalles  du  Sud.,  Ft.  8, 1877,  p.  287,  t  10,  f.  6, 
f/Wd.p.  287,tl6,  f.8. 
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there  is  a  poBBibility  of  its  being  one  of  the  extreme  variations  of  S.  pleurodon. 
There  are  also  a  few  imperfect  specimens  of  Atrypa,  very  like  some  small  forms  of 
A.  reticularis^  Linn.  Indefinite  traces  of  a  small  branching  Foljzoan  are  also 
present. 

The  fossils  occur  in  a  much  indurated,  in  places  felspathic,  sandstone,  which  is 
very  hard,  and  varies  from  a  fine  grained  to  a  coarse  grit.  From  its  position  it 
must  form  one  of  the  lower  tnembers  of  the  Devonian  series,  overlying  the  Upper 
Silurian  (?)  rocks  of  the  district.  These  Devonian  sandstones  and  conglomerates 
alternate  with  very  ferruginous  roughly  cleaved  clay-slates,  which,  from  their 
distinctive  red  and  purple  colouring,  form  a  very  marked  surface  feature.  Close 
search  has  yielded  no  trace  of  organisms  in  the  last-mentioned  beds. 

The  fossiliferous  sandstone  has  a  dip  of  N  61^  E,  at  an  angle  of  15°,  and  a  strike 
of  N.  29°  "W.  The  bed  is  characterised  by  ripple  marks  and  annelid  markings, 
and  is  probably  of  shallow  water  deposition. 

This  is  the  first  occasion  on  which  the  age  of  these  beds  has  been  decided  on 
palseontological  evidence.  A  detailed  account  of  the  general  geology  of  the  Eden 
District  will  be  found  in  a  Eeport  by  Mr.  Carne.*  These  beds  were  classed  as 
Devonian  by  the  Bev.  W,  B.  Clarke.f  Mr.  E.  P.  Pittman,J  in  a  report  on  the 
District  in  1880,  states  that  he  was  of  opinion  from  their  lithological  character 
that  the  more  horizontally-bedded  deposits  might  be  either  of  Triassic  age,  or 
similar  to  the  Devonian  of  North  Grippsland ;  the  resemblance  to  Triassic  sand- 
stones was  also  noted  by  Mr.  Clarke.  The  lower  series  Mr.  Fittman  classed  as 
Silurian.  Mr.  W.  Anderson§  classed  the  whole  series,  with  the  exception  of  a 
conglomerate  bed  at  the  top — which  he  considered  to  be  Devonian — as  Silurian. 
Mr.  Came*s  observations  bear  out  the  view  that  at  Eden  the  lower  beds  are 
Silurian,  and  the  more  horizontal  sandstones,  conglomerates,  and  slates  as  Devonian. 

11. — FermO'Carhoniferous  beds  in  the  Kempsey  District, 

In  1892,  Mr.  E.  "W.  Kudder  submitted  to  the  Department  some  Permo- 
Carboniferous  fossils  from  a  locality  six  miles  west  of  Kempsey.    These  were  :— 

Spiri£era. 

Penestella. 

Deltopecten  cf .  illawarrensis,  Morris, 

Trachypora  Wilkinsoni,  EtKfil. 

In  1896  Mr.  J.  E.  Came  collected  a  few  specimens  from  Ph.  "Willi  Willi,  Co. 
Dudley,  and  Mr.  C.  CuUen  shortly  after  collected  from  this  Parish,  and  also  from 
Ph.  "Warbro,  a  large  number  of  undoubted  Permo-Carboniferous  forms.    These 

•  Ann.  Rcpt  Dept.  Mines  and  Agrric.  N.  S.  Wales  lor  1896  [1887],  pp.  109-112. 

t  Southern  Gold-fields,  1800,  pp.  191-194. 

1  Ann.  Kept.  Dept.  Mines  for  1880  [1881],  p.  244. 

I  Ann.  Bept.  Dept.  Mines  N.  S.  Wales  for  1890  [1891],  p.  263. 
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were  preserred  mostly  in  limestone  of  which  there  appears  to  be  considerable 
development,  both  in  thickness  and  area,  and  also  in  associated  shales.  This  is  as  far  t 
as  I  am  aware  the  first  recorded  instance  of  large  deposits  of  Fermo-carbonif  erous 
limestone  in  New  South  Wales,  though  limestones  are  well-developed  in  the 
underlying  Carboniferous  Beds.    The  limestone  fauna  comprises : — 

Spokoida. — Traces  of  a  sponge,  preserved  as  casts  of  elongated  simple 
spicules,  possibly  Lasiocladia. 

There  are  also  some  long  isolated  simple  spicules  that  may  be  the 
anchoring  spicules  of  Hyalostelia. 

CcELSKTSBATA. — Zaphrcutis  gregoriana,  De  Kon. 

Zaphrentis,  sp. 

There  are  also  numerous  casts  of  a  very  ramose  coral  which  appears  to  be  a 
stout  variety  of  Cladochonus  tenuicoUis,  McCoy.  Stenopora  tasmanienM^ 
Lonsdale  (?). — Some  small  casts  of  a  Monticuliporoid  are  taken  to  be  a 
small  variety  of  this  species.  There  is  also  a  larger  species  in  which  the 
corallites  are  arranged  very  obliquely  along  the  central  axis. 

PoLTzOA. — Fenestella  intemata,  Lonsdale, 

„  fossula,  Lonsdale, 

„         propinqua,  McOoy  (?). 
Protoretepora  ampla  DeKoninck, 
Phyllopora  (cf .  Retepora  ?  laxa,  DeKoninch) 

Bbachiofoda. — Martiniopsis  subradiata.  Shy. 

„  oviformis,  McCoy  (?). 

Spirifera  tasmaniensis,  G,  Shy, 
„        vespertilio,  G.  Shy, 
„        sp? 
Productus  semireticulatus,  Martin  (P). 
„         brachythaBrus,  G,  Shy, 
„         cf.  undatus,  Def ranee, 
Strophalosia,  sp.  indet. 

PsLECTPODA. — Eurydesma  cordata,  Morris. 

Deltopecten  illawarensis,  Morris, 
Aviculopecten  squamuliferus,  Morris, 

Prom  this  list  it  will  be  seen  that  taking  all  the  species  into  consideration  there 
can  be  no  doubt  that  the  facies  is  Permo- Carboniferous.  On  the  other  hand,  there 
is  also  a  mixture  of  Carboniferous  forms  with  the  others.  It  is  impossible  to  say 
at  present  whether  these  beds  belong  to  the  Upper  or  Lower  Marine  Group, 
though  I  think  there  is  a  great  probability  of  their  being  eventually  proved  to  be 
Jjower. 
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In  the  yarious  geological  maps  of  the  Colony  there  have  been  several  changes 
in  the  correlation  of  the  formations  in  this  district.  In  that  published  in  1880, 
issued  bj  the  late  C.  S.  Wilkinson,  and  compiled  from  the  Hey.  W.  £.  Clarke's 
original  map,  the  country  immediately  around  Kempsey  is  coloured  as  Devonian. 
A  strip  of  this  extends  for  about  twenty  miles  to  the  north  and  five  to  the  sonthv 
along  the  western  portion  of  this  is  marked  a  bed  of  limestone  nearly  twenty  miles 
long  and  presumably  Devonian  also.  (Part  of  this  is  probably  the  area  under 
discussion  in  this  note.)  On  either  side  of  the  Devonian  area  upper  Silurian 
deposits  are  shown  extending  for  a  considerable  distance  to  the  north ;  a  patch  of 
granite  bounds  it  on  the  north,  Coal  Measures  on  the  south,  and  there  are  patches 
of  basaltic  rocks  on  either  side.  This  disposition  of  formations  is  retained  in  the 
geological  map  issued  in  the  1882  edition  of  the  "  Mineral  Products." 

On  the  map  issued  by  the  same  authority  in  the  second  edition  of  the  ''  Mineral 
Products,"  published  in  1887,  the  sole  change  is  that  the  Upper  Silurian  deposits 
shown  on  the  1880  and  1882  maps  are  mapped  as  Devonian. 

In  the  latest  geological  map  of  the  Colony,  that  published  under  the  direction  of 
Mr.  E.  P.  Pittman  in  1892,  this  same  tract  of  country  is  coloured  as  Tipper 
Silurian. 

De  Koninck*  describes  from  this  district  the  following  fossils,  which  he  classes 
as  Devonian : — 

Favosites  polymorpha,  Ooldf, 
Strophalosia  productoides,  Murchison. 
Chonetes  hardrensis,  Phillips, 

„       coronata,  Conrad, 
Atrypa  reticularis,  Linn, 
Aviculopecten  Etheridgei,  De  Koninck, 
„  McLeayi,  De  Koninck, 

These  specimens,  collected  about  forty  years  ago  by  the  Eev.  W.  B.  Clarke, 
were  unfortunately  destroyed  by  fire  in  the  Garden  Palace  fire  in  1882.  From 
this  district  there  are  at  present  no  specimens  from  either  Devonian  or  Silurian 
beds  in  the  collections,  the  nearest  Devonian  area  represented  by  fossils  being  on 
the  Pigma  Barney  River,  near  its  junction  with  the  Manning,  whence  Mr.  Q.  A. 
Stonier  collected  specimens  of  Favosites,  Mr.  Came  informs  me  that  he  is  of 
opinion  that  the  Willi  "Willi  and  "Warbro  beds  rest  unconformably  on  an  older 
series  consisting  of  highly-inclined  slates,  which  are  either  Upper  Silurian  or 
Devonian.  Up  to  the  present,  as  far  as  I  am  aware,  no  fossils  have  been  found  in 
these  slates,  so  that  their  correlation  is  based  on  lithological  evidence  only. 

•  Foflt.  PaL  K.  QaUes  du  Sud,  1875,  IL,  pp.  79, 88,  85,  87,  97,  111 
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III. — The  Occurrence  of  Graptolites  in  the  Feah  Hill  District, 

The  Mining  and  Geological  Museum  is  indebted  to  Mr.  F.  Danvers  Power  for 
seyeral  specimens  of  a  bluish  grey  lustrous  slate,  showing  numerous  graptolites, 
from  Myall  Eeefs,  near  Tomingley,  in  the  Peak  Hill  District. '  These  are  much 
distorted  and  preserved  as  white  films,  with  the  outlines  of  the  hydrothec» 
preserved  but  m  rare  instances.  Some  of  them  are  undoubtedly  Diprionidian 
forms,  though  some  may  be  imperfectly  preserved  Monoprionidians.  These  slates, 
up  to  the  present  considered  to  be  barren,  have  been  mapped  as  Upper  Silurian, 
and  unfortunately  the  fossil  evidence  is  too  unsatisfactory  to  enable  the  matter  to 
be  settled  definitely  as  yet,  as  Diplograptus  forms  occur  in  both  Lower  and  Upper 
Silurian  rocks,  though  more  characteristic  of  the  former.  Upper  Silurian  Q-rap- 
tolites  have  been  found  in  New  South  "Wales  at  Bowning,  by  Mr.  John  Mitchell.* 
The  Eev.  W.  B.  Clarke  also  remarksf  that  "  one  is  said  to  have  been  found  in  this 
Colony,  and  I  presume  it  is  more  likely  to  belong  to  the  Upper  Silurian  than  to 
the  Lower  "  \  but  does  not  mention  the  locality  of  the  occurence. 

Additional  specimens  obtained  by  Messrs.  Power  and  Card,  while  this  was  going 
through  the  Press,  prove  beyond  doubt  that  these  slates  contain  Oraptolites  of  a 
Xiower  Silurian  facies,  Climacograptus  and  Dicellograptus, 


XXVII. — ^The  Australian  Geological  Record  for  1896,  with 
Addenda  for  the  Years  1 891 -1895  •  t>y  R.  Etheridge,  Junr., 
Curator  of  the  Australian  Museum,  and  W.  S.  Dun,  Assistant 
Palaeontologist. 

A1.FOBD  (C.  J.) — Gold  in  Western  Australia.    Mining  Journal^  1896,  LXVI,  No. 
3178,  p.  911. 

AsGOVK  (W*.  H.) — Eeport  on  Leases  in  the  Dundas  Gold-fields.    Ann,  Mept, 
Bepi.  Mines  W,  Austr.for  1895,  pp.  48-58. 

[Anok.] — Two  Geographical  Eeconstructions.      [Antarctica.]     Natural  Science^ 
1896,  Till,  ^o,  50,  pp.  222-224 

[AifOK.] — Cambrian  Fossils  in  Victoria.     Natural  Science,  1896,  IX,  No.  54,  p.  81» 

BjLLFOITB  (L  ) — Vide  PEITCHiJBD  (G.  B.) 

Balfoub  (L.) — Vide  Officeb  (G.) 

•  Proea.  Linn.  Soo.  N.S.  Wales,  1880, 1  (2\  p.  577 ;  Bept  Austr.  Assoc.  Adv.  Sd.,  1889, 1,  p.  296. 
t  Sed.  Fonnatioiu,  1878,  ith  ed.,  p.  12. 
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Beechee  (S.  J.) — Report  on  the  Pilbarra  Gold-field,  1894-95,  with  references  as  to 
its  geological  character.  Ann,  Rept.  Dept.  Mines  W,  Austr.  for  1895,  pp. 
28-31,  map. 

Bennett  (F.)— Permo-Carboniferous  Fossils  from  Banana.  Froc,  B.  Soc.  Qland^ 
1896,  XI,  Ft.  2,  p.  47. 

Beeteand  (E.  C.) — Nouvelles  remarques  sur  le  Kerosene  Shale  de  la  Nouvelle- 
Galles  du  Sud.     Comptes  rendus  Acad.  Science,  1896,  CXXIII,  pp.  G15-617. 

Bebteakd  (C.  Eg.) — Nouvelles  remarques  sur  le  Kerosene  Shale  de  la  Nouvelle- 
Galles  du  Sud.    Bull.  Soc.  d'Rist  Nat.  d'Autun,  1896,  IX,  pp.  114. 

BeADFOED  (W.)  : — 

The  Ballarat  Gold-field.  Austr.  Mining  Standard,  1896,  XII,  No.  384,  p.  914 ; 
No.  385,'  p.  929 ;  No.  396,  p.  949 ;  No.  387,  p.  960 ;  No.  388,  p.  974 ; 
No.  389,  p.  988 ;  No.  390,  p.  1005 ;  No.  391,  pp.  1020-1021. 

The  Ballarat  Gold-field.  A  glimpse  at  its  main  features.  Austr.  Mining 
Standard,  W.  Austr,  and  JST.  S.  Wales  Spec.  Ed. 

BoHM  (J.) — Eeview.  On  the  Occurrence  of  Trigonia  semiundulata,  McCoy,  in  New 
South  Wales,  and  it  significance,  by  H.  Etheridge,  junr.  Becords  Geol.  Surrey 
N.  S.  Wales,  1893,  III,  pp.  115-117.  Neues  Jahrh.  fiir  Mineralogie,  1896, 
III,  Refr.,  pp.  473,  474. 

Beisbane,  Depaetment  op  Mines.  Annual  Eeport  of  the  Under  Secretary  for 
Mines  to  the  Honorable  Robert  Philp,  M.L.A.,  Secretary  for  Mines,  includ- 
ing the  Reports  of  the  Gold-fields  Wardens,  Mineral  Lands  Commissioners, 
Inspectors  of  Mines,  and  Government  Analyst,  during  the  Year  1896. 
Queensland  Pari.  Papers.     C.A.  40-1897,  pp.  153,  maps,  &c. 

Betttlebank  (C.  C.) — Notes  on  the  so-called  Miocene  Deposits  of  Bacchus 
Marsh.     Vict.  Nat.,  1896,  XIII,  No.  C,  pp.  80-84. 

Beooke  (J.  P.) — Natural  Features  of  Israelite  Bay.  Bept.  Austr.  Assoc.  Adv.  Sei. 
1896,  VI,  pp.  661-569. 

BeOOM  (R.)  : — 

Report  on  a  Bone  Breccia  Deposit  near  the  Wombeyan  Caves,  N.S.W. ;  with 
descriptions  of  some  new  species  of  Marsupials.  Broc.  Linn.  Soc.  N.S, 
Wales,  1896,  XXI,  Pt.  1,  pp.  48-61,  pis.  6-8. 

Od  a  small  Fossil  Marsupial  with  large  grooved  Premolars.  Broc.  Linn.  Soe. 
N  S.  Wahs,  1896,  X  (2),  Pt.  4,  pp.  563-567,  pis.  25,  45. 

On  a  small  Fossil  Marsupial  allied  to  Betaurus.  Broc.  Linn.  Soc.  N.  S.  Wales, 
1896,  X  (2),  Pt.  4,  pp.  568-570,  pi.  46. 

Beowk  (H.  Y.  L.) — Report  on  the  Nature  of  the  Auriferous  Deposits  of  Western 
Australia.     S.  Austr.  Barl,  Bapers,  1896,  No.  26,  p.  6. 
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Busz  (K.)  :— 

Eeview.  Liversidge  (A.).  Nantokite  from  New  South  Wales,  Min.  Mag. 
1894f,  X,  pp.  32G-327.  J!feues  Jahrb.  fur  Mineralogie,  1896,  I,  Befr., 
p.  13. 

Eeview.  Mingaye  (J.  C.  H.)  Notes  and  Analysis  of  a  Metallic  Meteorite 
from  Moonbi,  near  Tamworth.  Joum.  R.  Soc.  N.  S.  Wales  for  1893, 
XXYII,  pp.  82-83,  pis.  6,  7.  Keues  Jahrb.  fur  Mineralogie,  1896, 1, 
Eefp.,  p.  229. 

Keyiew.     Liversidge  (A.)     On  the  origin  of  Moss  Gold.     Journ.  R.  Soc.  N. 

S.  Wales,  1893,  XXVII,  pp.  287-298. 

On  the  Condition  of  Gold  in  Quartz  and  Calclte  veins.  Op,  ciL,  pp. 
29^-303. 

On  the  Origin  of  Gold  Nuggets,  Op.  ciL,  pp.  303-343. 

On  the   Crystallization  of   Gold  in  Hexagonal  Forms,   Op,  cit.,  pp. 

343-346.  Neu€9  Jahrb.  fur  Mineralogie,  1S96, 1,  Befr.,  pp.  390-392. 

Beview.     Smith  (H.  G.)     On  Almandine  Garnets  from  the  Hawkosbury 

Sandstone  at  Sydney.     Journ.  B.  Soc.  N.  S.  Wales  for  1894,  XXVIII, 

pp.  47-50.     Neuea  Jahrb.  fur  Mineralogie,  1890, 1,  Befr.,  p.  393. 
Beview.    Pittman  (E.  F.)     Note  on  thB  Occurrence  of  a  new  Mineral  at 

Broken  Hill.    Joum.  B.  Soc.  N.  S.  Wales  for  1893,  XXVII,  pp.  306- 

368. 
Beview.     Smith  (G.)     Upon  the  Minerals  occurring  in  the  Australian  Broken 

Hill  Consols  Mine,  Op.  cit.,  pp.  368-375.    Neues  Jahrb. fur  Mineralogie, 

1896, 1,  Befr.,  pp.  397-398. 
Beview.     Liversidge  (A.)     Boleite,  Nantokite,  Kerargyrite  and  Cuprite  from 

Broken  Hill,  N.  S.  Wales.     Joum.  B.  Soc.  N.  S.  Wales  for  1894,  XXVIIl, 

pp.  94-98,  pi.  2.     jS'eues.  Jahrb.  fur  Mineralogie,  1896,  I,  Befr.,  pp. 

398-399. 
Beview.     Porter  (D.  A.)     Notes  on  some  Minerals  and  Mineral  Localities 

in  the  Northern  Districts  of  N.  S.  Wales.     Journ.  B.  Soc.  N.  S.  Wales 

for  1894,  XXVIIl,  pp.  39-14.     J>^eue8.  Jahrb.  Jur  Mineralogie,  1896, 1, 

Befr.,  pp.  399-400. 

Card  (G.  W.)  :— 

Mineralogical    and    Petrological    Notes,    No.    4.      Becordn    Qeol.    Survey 

y.  S,  Wales,  1896,  V,  Pt.  1,  pp.  6-14. 
Ottrelite — Phyllite  from  near  Wattle  Flat.     Records  Geol.  Survey  N.  S.  Wales^ 

1896,  V,  Pt.  1,  pp.  31-33. 
The  Occurrence  of  Copper  at  the  Dottswood  Mine,  Queensland.    Records 

Geol.  Survey  N.  S.  Wales,  1896,  V,  Pt.  1,  pp.  39-41. 
Progress  Beport  of  the  Curator  and  Mineralogist.    Ann.  Bept.  Dept.  Mines 

and  Agric.  uV.  S.  Wales  for  1896,  pp.  142-149. 
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Caeke  (J.  E.)  : — 

Discovery  of  Mercury  Ore  near  Lionsville  (N.S.  W.)  Austr,  Mining  Standard^ 
1896,  XII,  No.  377,  p.  791. ;  Mining  Journal,  1896,  LXVI,  No.  3166  p., 
519 ;  Sng.  and  Mining  Journal,  1896,  LXI,  No.  17,  p.  401. 

Coramba  Creek  Gold-fields,  N.S.W.  Auatr.  Mining  Standard,  1896,  XII, 
No.  385,  pp.  935-936 ;  No.  386,  p.  953. 

Progress  Eeport  for  1896.  Ann.  Bept,  Bept,  Mines  and  Agric.  N.  S.  Wales 
for  1896,  pp.  100-101. 

Eeport  on  an  Alluvial  Tin  Deposit,  Mann  Biver.    Ann,  Eept,  Dept,  Mines 

and  Agric.  N.  S,  Wales  for  1896,  pp.  101-102. 
Iteport  on  the  Geology  and  Mineral  Resources  of  the  Coast  between  Port 

Macquarie  and  Cape    Hawke.     Ann,   Bept,  Bept.   Mines  and  Agric. 

N.  S,  Wales  for  1896,  pp.  102-107;  Austr.  Mining  Standard,  1896,  XII, 

No.  400,  p.  1170. 

Preliminary  Notes  on  the  Yowaka  or  Pambula  Gold-field.  Ann,  Eept,  Bept. 
Mines  and  Agric.  N.  S.  Wales  for  1896,  pp.  107-122,  maps,  sections,  <fcc. ; 
Austr,  Mining  Standard,  1896,  XII,  No.  417,  pp.  1434-1437  ;  ibid.  No. 
418,  pp.  1448-1451. 

Eeport  on  Gold-find,  "Wolumla.  Ann,  Eept,  Bept.  Mines  and  Agric. 
N.  8.  Wales  for  1896,  p.  122. 

Eeport  on  the  Timbilica  Eeefs,  near  Nungatta.  Ann.  Eept,  Bept,  Mines  and 
Agric.  N,  S,  Wales  for  1896,  pp.  122-125. 

Eeport  on  the  Auriferous  Beach  Sands  of  the  Esk  Eiver  and  Jerusalem  Creek, 
in  the  Parish  of  Esk,  County  Eichmond.  Eept.  Mining  Conference,  1896, 
pp.  86-94. 

Eeport  on  the  Auriferous  Deposit  at  Tingy's  Plains,  near  Bocky  Hall.  Ann. 
Eept,  Bept,  Mines  and  Agric,  N.  S.  Wales  for  1896,  p.  125. 

Chewtngs  (C.) — Geological  Notes  on  the  Coolgardie  Gold-field.     Erocs,  E,  Col. 
Inst,,  1896,  XXVII,  pp.  256-271. 

Olabe   (D.) — The    Gippsland    (Vic.)    Gold-fields.     Austr.    Mining    Standard^ 
W.  Austr,  and  N,  S.  Wales  Spec.  Ed,,  1896. 

Clabk  (E.  V.) — Geology  of  the  Ninety-mile  Desert.     Trans,  E,  Soc.  S,  Ausir,^ 
1896,  XX,  Pt.  1,  pp.  110-117,  PI.  1. 

COOKSEY  (T.)  : — 

Mineralogical  Notes,  Nos.  1  and  2.  [1.  Precious  Opal  from  "White  ClifEs, 
N.  S.  Wales ;  2.  Basic-sulphate  of  Iron  from  Mount  Morgan.]  Eec. 
Austr.  Mus,,  1896,  II,  No.  7,  pp.  111-112. 

Eock  Specimens  from  Eunafuti.     Mem,  Austr.  Mus,,  1896,  III,  Pt.  1,  pp. 

73-78. 
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CoKiasH  (T.)— Victorian  <^old  Mining.    Mining  Journal,  1896,  LXVI,  No.  8168, . 
p.  583 ;  No.  3178,  p.  934 ;  No.  3183,  p.  1071 ;  No.  3188,  p.  1224 ;  No.  3201, 
p.  1665. 

Cox  (W.  G-.) — Artesian  "Water  Supply.  Proe,  B,  Oeogr,  Soe.  Auttr.  (Q^land 
Branch)  for  1895-96  [1896],  XI,  pp.  106-117. 

Cbotdon.— The  Croydon  Gold-field  (Q.)  Austr.  Mining  Standard,  1896,  XII, 
No.  393,  pp.  1056-1059. 

CuBBAN  (J.  M.) — Geological  Laboratory  Notes.  No.  1.  Journ,  B.  Soe. 
N.  S.  Wales  for  1895  (1896),  XXIX,  pp.  404-408. 

David  (T.  W,  E.)  :— 

Eeport  on  the  Wombeyan  Cayes.  Ann.  Bepi.  Dept.  Mines  and  Agric. 
N.  S.  Wales  for  1896,  pp.  149-151. 

Endences  of  Glacial  Action  in  Australia  in  Fermo- Carboniferous  Time. 
Quart.  Journ.  Geol.  Soe,  1896,  LII,  pp.  289-301,  pi.  12. 

Address  by  the  President,  Section  C,  Geology  and  Mineralogy.  [On  Glacial 
Action  in  Australia.]  Bept.  Austr.  Assoc.  Adv.  Sci.,  1896,  YI,  pp.  68-98, 
pis.  1-3. 

[Oolitic  Limestone  from  the  Manning  Biver,  N.S."W.,  and  Fossil  Algs  (?) 
from  the  Yass  District.]  Froc.  Linn.  Soe.  If.  S.  Wales,  1896,  X  (2),  Pt. 
3,  p.  409. 

Note  on  the  Occurrence  of  Diatomaceous  Earth  at  the  Warrumbungle 
Mountains,  N.S.  Wales.  Froc.  Linn.  Soe.  N.S.  Wales,  1896,  XXI,  Pt. 
2,  pp.  261-268,  pis.  15-17. 

David  (T.  "W.  E.),  Smeeth  (W.  F.),  and  Schofikld  (J.  A.) — Notes  on  Antarctic 
Eocks  collected  by  Mr.  C.  E.  Borchgrevink.  Journ.  B.  Soe.  N.S.  Wales  for 
1895  [1896],  XXIX,  pp.  461-492. 

Dattd  (T.  W.  K)—Vtde  Tate  (E.) 

DsAHE  (H.) — President's  Address  [Plant  Life  of  Past  Ages.]  Broc.  Linn.  8oe» 
Hr.  S,  Wales,  1896,  X  (2),  Pt.  4,  pp.  619-667. 

Desvavt  (J.)— Tide  Tate  (R.) 

Dbotssk  (W.) — Karte  von  Hannan's  Distrikt  (West  Australien)  zur  Uebersicht 
aller  Minon,  mit  Angabe  der  Feldmarken  und  Areale  und  der  bisher 
aufgefunden  Eeofs.  1 :  29500.  Nebst  Bericht  iiber  die  Gold-u.  Diamant- 
Felder  von  West  Australien,  geographisch,  geologisch  u.s.w.,  Betrieb  und 
Ertrag  der  Minen.     (Cassel.) 

DuiT  (W.  S.) — ^Annual  Report  of  the  Assistant  Palaeontologist  and  Librarian  for 
the  Tear  1896.  Ann.  Bept.  Dept.  Mines  and  Agric.  NS.  Wales  for  1896,  pp. 
152-154. 
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Ebbey  (W.) — Oup  Peat  Deposits  [Cobrico  Swamp,  near  Cobden,  Victoria]. 
Geehng  Nat,,  1896,  V,  No.  4,  p.  9, 

Ethxbidoe  (R.,  Junr.)  : — 

Falsdontologia  Novse  Gambrise  Meridionalis.  Occasional  Descriptions  of 
N.S.  Wales  Fossils,  No.  2.  Records  Geol  Survey  N.  8.  Wales,  1896,  V, 
Pt.  1,  pp.  14-18,  pi.  1. 

Evidence  of  the  existence  of  a  Cambrian  Fauna  in  Victoria.  Proe.  B,  Soe, 
Vict,  1896,  VIII  (n.«.),  pp.  52-64,  pi.  1. 

Ethebidqe  (B.,  Junr.),  and  Mitchell  (J.) — The  Silurian  Trilobites  of  New 
South  Wales,  with  Eeferences  to  those  of  other  parts  of  Australia.  Fart  3. 
The  PhacopidfiB.  Froc.  Linn.  Soc.  N.S.  Wales,  1896,  X  (2),  Pt.  3,  pp.  486- 
611,  pis.  38-40. 

Fawns  (S.) — Some  Notes  on  the  Mount  Lyell  Mine,  Tasmania.  Mining  Journal, 
1896,  LXVI,  No.  3,175,  pp.  820-822. 

FowLEB  (T.) — Eeport  on  the  Auriferous  Deposits,  Dandalup  Eiver,  Darling 
Eange.     Ann.  JRept.  Dept.  Mines  W.  Austr.for  1895,  pp.  69, 60,  plan. 

Fbech  (F.)  :— 

Keview.  Palaeontologia  NovaD  Cambrise  Meridionalis.  Occasional  Descrip- 
tions of  New  South  Wales  Fossils,  No.  1,  by  E.  Etheridge,  junr.  Kecords 
Geol.  Survey  N.S.  Wales,  1894,  IV,  pp.  32-37,  pi.  7.  Neues  Jahrh.  fur 
Mineraloyie,  1896,  II.,  Eefr.,  p.  601. 

Eeview.  Description  of  a  proposed  New  Genus  of  Sugose  Coral  (Muco- 
phyllum),  by  R.  Etheridge,  junr.  Records  Gteol.  Survey,  N.S.  Wales, 
1894,  IV,  pp.  11-18,  pis.  3,  4.  Neues  Jahrb.fiir  Mineraloyie,  189G,  U, 
Eefr.,  pp.  503,  504. 

Fbtab  (W.) — The  Development  and  Progress  of  Mining  and  Geology  in  Queens- 
land.    Bept.  Austr.  Assoc.  Adv.  Sci.,  1 896,  VI,  pp.  361-376. 

Gipps  (F.  B.) — The  Source  of  Artesian  Water.  Journ.  B.  Oeogr.  Soc.  Austr, 
{N.S.  Wales  Branch),  1898,  VI,  No.  1,  pp.  3-7. 

Glacial  Action Eeport  of  the  Research  Committee  appointed  to  collect 

Evidence  as  to  Glacial  Action  in  Australasia.     Broc.  Aust,  Assoc.  Adv.  Sci. 
for  1895  [1896],  VI,  pp.  315-320,  pis.  49,  60. 

Goczel  (S.)  : — 

Ore  Deposits  of  Coolgardie  and  Kalgoorlie.  Ann.  Bept.  Dept.  Mines  W,  Austr. 
for  1895,  pp.  23-25,  map. 

Eeport  on  the  Deposits  of  Auriferous  Cement  at  the  "  25-Mile  "  Workings, 
Coolgardie  Gold-field.    Ann.  Bept.  Dept,  Mines  W.  Austr.for  1895,  p.  26. 
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GbE€K)AT  (A.  C.)  : — 

Inaugural  Address.  The  Geographical  History  of  the  Australian  Continent 
during  its  Successive  Phases  of  Geological  Development.  Bept.  Auatr. 
Assoc.  Adv.  8ci.,  1896,  VI,  pp.  1-12. 

The  alleged  Leakage  of  Artesian  "Water.  Froe.  B,  Oeogr.  Soc,  Ausir,  (Q'land, 
Branch)  for  1895-96  [1896],  XI,  p.  73. 

Gboom  (F.  F.) — ^Eeport  of  a  visit  to  NuUagino,  Pilbarra  District,  to  examine  the 
country  reported  to  be  Diamond  yielding.     Ann,  Bept,  Dept.  Mines  W,  Austr. 

for  1895,  p.  27. 

* 

Hall  (E.) — Note  on  the  Origin  of  Malachite.  (Observations  made  in  an 
abandoned  Copper  Mine.)  Journ,  B.  Soc.  N.  8.  Wales  for  1895  (1896), 
XXIX,  pp.  416-lfl9. 

Hall  (T.  S.)  :— 

Excursion  [of  the  Field  Naturalists'  Club  of  Victoria]  to  Studley  Park  [near 
Melbourne].    Vict.  Nat.,  1896,  XIII,  No.  4,  pp.  46-49.    [Silurian  Strata.] 

Notes  on  Didymograptus  caduceus,  Salter,  with  Eemarks  on  its  Synonymy. 
Proc.  B.  Soc.  Vict.,  1896,  VIII  (».*.)i  PP.  69-73. 

Hall  (T.  S.)  and  Psitchabd  (G.  B.) — ^Bemarks  on  the  Proposed  Subdivision  of 
the  Eocene  Rocks  of  Victoria.  Froc.  B.  Soc.  Vict.,  1896,  VIII  (n.s.),  pp. 
151-168. 

Habbis  (F.  E.)— "Wild  West  Coast"  of  Tasmania.  Mining  Journal,  1896, 
LXVI,  No.  3179,  p.  948  ;  No.  3180,  pp.  979,  980 ;  No.  3181,  p.  1011 ;  No. 
3182,  p.  1039. 

Hat  (A.  S.) — Gold  in  Gypsum  in  Australia.  Ung.  and  Mining  Joum.,  1896, 
LXn,  No.  10,  pp.  219-220. 

Heblet  (C.) — General  Account  by  the  Atoll  of  Funafuti.  Mem.  Austr.  Mus., 
1896,  III,  pt.  1,  pp.  1-71. 

Helms  (E.) — The  Australian  Alps,  or  Snowy  Mountains.  Journ.  B.  Qeogr.  Soc. 
Austr,  (N.  8.  Wales  Branch),  1896,  VI,  No.  4,  pp.  75-96. 

Hbmslet  (W.  B.)— Insular  Floras  (Part  VIa).  Science  Papers,  1896,  V,  No.  28, 
pp.  28&-303. 

[Lord  Howe  Island,  &c.l 

Eekdebson  (J.  B.) — Annual  Keport  of  the  Government  Analyst  for  the  Tear 
1896.     Ann.  Bept.  Dept.  Mines  Qlandfor  1896  [1897],  pp.  151-153. 

Eeussler  (C.) — The  West  Australian  Gold  Occurrences.  No.  1.  Austr.  Mining 
Standard,  1896,  XII,  No.  419,  p.  14G5. 
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HoBA3T,  DsPABTMEKT  OF  MiNES — ^Eeport  of  the  Secretary  for  Mines  for  1896-7, 

including  the  Beports  of  the  Commissioners  of  Mines,  the  Inspectors  of 

Mines,  the  Government  Geologist,  the  Mount  Cameron  Water-race  Board, 

&c.     Tas.  Fori.  Papers,  No.  44..     (Fol.,  Hobart,  by  A.uthority,  1897.    Pp.  26- 

56,  maps.     Including^  inter  alia  : — 

Moirroo3iEEY    (A.) — ^Lefroy    Gold-field,    Tasmania.      Beport   on    the 

Geological  Structure  and  Mining  Development,  pp.  i-xxxviii,  maps 

Smith  (J.  H.)  : — 

Beport  on  the  Scamander   Mining  District  in  April,   1897,  pp 
•  ixxix-xlii. 

Beport  on  the  Mineral  District  between  Corinna  and  Waratah,  pp 

xuu-lui. 
Beport  on  the  Shepherd  and  Murphy's  Tin  Mine,  Bell  Mount,  pp 

Iv-lvi. 
HooBEN  (G.) — ^Beport  of  the  Seismological  Committee.    Sept,  Austr,  Assoc.  Adv 

Sci„  1896,  VI,  pp.  309-314. 

Hogg  (E.  G.)—Vide  Officer  (G.). 

HoLEOTD  (A.  G.) — Discovery  of  Telluride  Ore  [at  Kalgoorlie].  Austr,  Mining 
Standard,  1896,  XII,  No.  401,  p.  1180. 

HoMT  (W.  A.) — The  Scientific  Exploration  of  Central  Atistralia.  Frocs.  B.  Col. 
Inst.,  1896,  XXVII,  pp.  88-110 ;  Austr.  Mining  Standard,  1896,  XII,  No. 
385,  pp.  930-931. 

HOWCHIN  (W.)  : — 

Notes  on  a  Bore  at  Enfield,  near  Adelaide.     Trans.  B.  Soc.  S.  Austr.,  1896, 
XX,  Pt.  2,  pp.  260-262. 

HowcHur  (W.)—ride  Tate  (B.). 

HowiTT  (A.  W.) — ^Notes  on  Diabase  and  Adjacent  "Formations  of  the  Heathcote 
District.  Vict.  Dept.  Mines,  Special  Reports,  1896.  (Folio.  Melbourne, 
1896,  by  Authority.) 

Jack  (E.  L.)  : — 

[On  Permo-Carboniferous  Fossils  from  Banana.].    Proc.  B.  Soc.  Q'land,  1896, 

XI,  Pt.  2,  p.  47. 
Stratigraphical  Notes  on  the  Georgina  Basin,  with  reference  to  the  Question 

of  Artesian  Water.     Proc.  B.  Soc.  Q'land,  1896,  XI,  Pt.  2,  pp.  70-74. 
Notes  on  the  Present  Condition  of  the  Hodgkinson  Gold-field.    Bull.  Geol. 

Survey  Q'land,  1896,  No.  4,  pp.  16;  Austr.  Mining  Standard,  1896,  XII, 

No.  425,  pp.  1560-1562. 
Artesian  Water  in  the  Western  Interior  of  Queensland.    Bept.  Austr.  Assoc. 

Adv.  Sci.,  1896,  VI,  pp.  330-344. 
Notes  on  Two  Traverses  of  the  Bunya  Bunya  Bange  and  a  Visit  to  Brovinia 

Gold-field,  p.  3.      Queensland  Pari.  Papers,  C.A.  76-1898.       (Folio. 

Brisbane,  1896,  by  Authority.) 
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Jack  (R.  L.) — Tide  Queekslaitd,  Geological  Sttbvet. 

Jaqitet  (J.  B.)  : — 

The  Intrusive  and  Metamorphic  Eocks  of  Berthong,  Co.  Bland,  N.  S.  Wales, 
"^vith  especial  Teference  to  the  oecurpence  of  Serpentine  after 
Amphibolite.  Becords  Geol.  Survey  N.  S.  Wales,  1896,  V,  Pt.  1,  pp. 
18-25,  pi.  2. 

The  Occurrence  of  Platinum  in  New  South  Wales.  Becords  Oeol,  Survey 
If.  S,  Wales,  1896,  Y,  Pt.  1,  pp.  33-38  ;  JEnt/.  and  Mining  Journal,  1896, 
LXn,  No.  1,  p.  126  ;  No.  10,  p.  220. 

Progress  Eeport  for  1896.  Ann,  Bept  Dept.  Mines  and  Agric,  N,  S.  Wales 
for  1896,  p.  126. 

Beport  on  Lunatic  Gold-field.  Ann.  Bept.  Dept.  Mines  and  Agric.  N.  8. 
Wales  for  1896,  pp.  126-128. 

Beport  on  Wattle  Flat  and  Sofala.    Ann.  Bept.  Bept.  Mines  and  Agric.  ^.  S. 

Wales  for  1896,  pp.  128-131 ;  Bept.  Mining  Conference,  1896,  pp.  84-86. 
Eeport  on  Dairy  Creek  Gold-field.     Ann.  Bept.  Dept.  Mines  and  Agric.  2^  8. 

Wales  for  1896,  pp.  131-132. 

Beport  on  Little  Biver  Gold-field.  Ann.  Bept.  Dept.  Mines  and  Agric.  iT.  8. 
Wales  for  1896,  p.  132. 

Beport  on  the  Jinderbayne  District.  Ann.  Bept,  Dept.  Mines  and  Agric. 
N.  8.  Wales  for  1896,  pp.  133-134. 

Beport  on  Deposits  of  Copper  Ore,  Touga  Creek.     Ann.  Bept.  Dept.  Mines 

and  Agric.  N.  8.  Wales  for  1806,  p.  134. 
Report  upon  M^Mahon's  Land,  near  Crookwell.     Ann.  Bept.  Dept.  Mines  and 

Agric.  N.  8.  Wales  for  1896,  p.  135. 

Eeport  upon  Cullulla  Silver-Lead  Mine.  Ann.  Bept,  Dept.  Mines  and  Agric. 
N,  8.  Wales  for  1896,  p.  135,  section. 

Eeport  on  Ironstone  Deposit,  in  Parish  Wilmot.  Ann.  Bept.  Dept.  Mines  and 
Agric.  N.  8.  Wales  for  1896,  pp.  135-136,  section. 

Eeport  on  the  Gilgunnia  Gold-field.     Ann.  Bept.  Dept.  Mines  and  Agric. 

N.  8,  Wales  for  1896,  pp.  136-138,  sections. 
Eeport  on  Gold  Discovery  14  miles  S.E.  of  Tass.    Ann.  Bept.  Dept.  Mines 

and  Agric.  If.  8.  Wales  for  1896,  pp.  138-139. 

Eeport  on  Mount  Blundell,  Uriarra,  Queanbeyan  District.  Ann.  Bept.  Dept, 
Mines  and  Agric.  N.  8.  Wales  for  1896,  pp.  139-141. 

Eeport  on  Sunny  side  Argentiferous  Copper  Lode,  WoUomombi  Biver.  Ann. 
Bept.  Dept.  Min€s  and  Agric.  If.  8.  Wales  for  1896,  p.  141. 

JnroEBA. — The  Pambula  District.     The  Jingera  Mineral  Proprietary,  N.S.W. 
Austr.  Mining  Standard,  1896,  XII,  No.  384,  pp.  916-917. 
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JoHKSOK  (F.  "W.) — ^A  Study  of  Bome  Ore  Deposits.  Austr,  Mining  Standard, 
1896,  XII,  No.  377,  pp.  793-79*. 

JomTSTON  (E.  M.) — ^Further  Contributions  to  the  History  of  the  Fossil  Flora  of 
Tasmania,    l^roc.  B,  Soc.  Tas.for  1894-95,  pp.  67-63,  5  plates,  table. 

Jokes  (T.  R.),  Burbows  (H.  W.),  Shebbobn  (C.  D.),  Millett  (F.  W.),  Hollakd 
(b.),  chap3ian  (f.) : — 

A  Monograph  of  the  Foraminifera  of  the  Crag,  Part  III.  Falceontographical 
Society y  1896,  Vol.  L.     (4to.     London.) 

[Australian  occurrence  of  Nodosaria  raphanus,  p.  213 ;  Nodosaria  proximo^ 
p.  220 ;  Dentalina  ohliqua,  p.  223 ;  i).  pauperata,  p.  226 ;  Vaginula 
linearis,  p.  230;  Marginulina  costata,  p.  238;  Polymorphina  lactea,  p. 
253  ;  P.  compressa,  p.  261 ;  P.  communis^  p.  267 ;  Uvigerina  canariensis 
p.  279;  Discorbina  turbo,  p.  292;  J>.  globularis,  p.  293;  JD.  rosacea,  p. 
295;  D,  orbicularis,  p.  296;  B.  lingulata,  p.  298;  Planorbulina 
mediterranensis,  p.  30 1[;  Truncatulina  variabilis,  p.  310 ;  T.  Haidingeri. 
p.  312 ;  57.  ungeriana,  p.  314.] 

Kerosene  Shale — Kerosene  Shale  in  New  South  Wales.  The  Genowlan  Mine. 
Austr.  Mining  Standard,  1896,  XII,  No.  383,  p.  899. 

KiTSON  (A.  E.) — Geological  Notes  on  the  ToombuUiep  Gold-field  and  Adjacent 
Country.     Vict,  Nat,,  1896,  XIII,  No.  8,  pp.  107-111. 

KoENEN  (A.  von) — ^Eeyiew.  Tate  (E.)  Unrecorded  Genera  of  the  Older  Tertiary 
Fauna  of  Australia,  including  Diagnoses  of  some  New  Genera  and  Species. 
Joum.  E.  Soc.  N.S.  Wales  for  1893,  XXVII,  pp.  167-197,  pis.  10-13. 
Neues  Jahrb,fur  Mineralogie,  1896, 1,  Eefr.  pp.  136-137. 

EjttAUSE  (F.  M.) — ^An  Introduction  to  the  Study  of  Mineralogy  for  Australian 
Eeaders.     Pp.  X,  352.     (8?o.    Melbourne,  1896.) 

Kurtz  (F.)  :— 

Eecent  Discoveries  of  Fossil  Plants  in  Argentina.  Oeol,  Mag,,  1896,  III,  (4) 
No.  10,  pp.  446-449. 

[Occurrence  of  Australian  Mcsozoic  Plants.] 

Legqe  (W.  V.) — Note  on  Timber  found  beneath  Alluvial  Drift  at  Swansea.  Proc, 
B.  Soc.  Tas.for  1894-95,  pp.  68-69. 

Leigh  (W.  S.)  :— 

[Beport  on  Caves  at  Stuart  Town.]  Ann.  Sept.  Bept,  Mines  and  Agric.  N.S, 
Wales  for  1896,  p.  152. 

[Eeport  on  the  Wombeyan  Caves.]  Ann.  Bept.  Bept.  Mines  and  Agric.  N,S, 
Wales  for  1896,  pp.  151-152. 
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LiDOET  (E.) — ^AlluTial  and  Quartz  Gold  in  the  North-west  of  Victoria.  Austr. 
Mining  Standard,  1896,  XII,  No.  421,  pp.  1504-1505. 

LiTEBSIDGE    (A.)  : — 

On  some  New  South  Wales  and  other  Minerals.     (Note  No.  7.)     Journ,  B, 

Soc.  I^,S,  Wales  for  1895  (1896),  XXIX,  pp.  316-325  ;  Chem.  News,  1896, 

LXXIV,  No.  1919,  pp.  113-116. 
On  the  Amount  of  Gold  and  Silver  in  Sea-water.    Journ,  B,  Soc,  N,S,  Wales 

for  1895  (1896),  pp.  335-349. 
The  Eemoyal  of  Silver  and  G^ld  from' Sea-water  by  Muntz  Metal  Sheathing. 

Jowrn.  B,  Soc.  2r,S.  Wales  for  1895  (1896),  XXIX,  pp.  350-366. 

Contributions  to  the  Bibliography  of  Gold.  Bept,  Austr,  Assoc,  Adv,  Sci,, 
1896,  VI,  pp.  240-256. 

LoniN  (A.) — Sur  le  mode  de  formation  des  conglom^rats  auriferes.  Comptes 
rendus  Acad.  Sciences,  1896,  CXXII,  pp.  637-64. 

Loins  (H.) — Vide  Phillips  (J.  A.) 

Maitulwd  (A.  G.) — Vide  QiTEENSLANn,  Geoloqical  Suevet. 

Mabb  (J.  E.)  : — 

The  Graptolites.     Science  Progress,  1896,  V,  No.  29,  pp.  360-373. 

[Australian  Seferences.] 

McLachlan  (T>,  C.) — Annual  Eepcrt  of  the  Under  Secretary  for  Mines.  Ann. 
Bept,  Dept.  Mines  and  Agric,  N.S.  Wales  for  1896,  pp.  1-59. 

Milch  ( — ) — Eeview.  On  the  Geology  of  Torres  Straits.  By  Haddon  (A.  C), 
Sollas  (W.  J.),  Cole  (G.  A.  J.)  Trans.  R.  Irish  Acad.,  1894,  XXX,  pp.  417- 
476,  pi.  22-25.     Neues  Jahrbfur  Mineralogie,  1896, 1,  Refr.,  pp.  437-438. 

Ml5£8   AND  AOEICULTUBE   DePABTMENT,   StDNET  : — 

Annual  Report  of  the  Department  of  Mines  and  Agriculture,  New  South 
Wales,  for  the  year  1896.  iV^.S.  Wales  Pari,  Papers,  1897,  pp.  163, 
maps,  plans,  Ac.     (Folio.  Sydney,  1897.    By  Authority.) 

[Vide  McLACHLiiK,  i).  C. ;  Slee,  W.  H.  J. ;  Pittman,  E.  F.  ;  Cabke,  J.  E. ; 
Jaquet,  J.  B. ;  Cabd,  G.  W.  ;  Leigh,  "W.  S.  ;  Duir,  TV.  S. ;  Mukbo,  D. A.] 

Mines  Depabtment,  "Westebk  Austbalta: — 

Report  of  the  Department  of  Mines  for  the  year  1895,  with  Supplementary 
Notes  on  part  of  1896.  W.  Austr.  Pari.  Papers,  No.  22, 1896,  pi.  77, 
maps,  plans,  &c.     (Folio.    Perth,  1896.    By  Authority.) 

[Vide  PBilfSEP  (H.  C.)  ;  Woodwabd  (H.  P.)  ;  Goczel  (S.);  Gboom  (F.  F.)  ; 
Becheb  (S.  J.)  ;  "Wachsmtjth  (R.)] 
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JVInroAYE  (J.  C.  H.) — Analyses  of  the  Artesian  Waters  of  Now  South  Wales,  and 
their  Value  for  Irrigation  and  other  purposes.  Bept,  Austr.  Assoc,  Adv.  8ci.^ 
1896,  VI,  pp.  265-277. 

M.iSTSQ — Special  West  Australian  and  N.S.W.  Edition  of  the  Australian  Mining 
Standard,  1896,  XII. 

Mitchell  (J.)  : — 

[Glossopteris  with  supposed  traces  of  Fructification.]  Froc.  Linn,  Soc,  N.8, 
Wales,  1896,  X  (2),  Pt.  4,  p.  519. 

Plant  and  Insect  remains  from  the  Wianamatta  Shales  of  the  Narellan 
District.    Proc.  Linn,  Soc,  N.  S.  Wales,  1896,  X  (2),  Pt.  3,  p.  410. 

Mitchell  (J.) — Vide  Etheridge  (B.,  Junr.) 

MoNTEB^irs  i)E  BiXLOBE  (M.  E.  de) — Seismic  Phenomena  in  the  British  Empire. 
Quart,  Joum,  Geol,  Soc,  LII,  pp.  651-668,  pis.  30-33. 
[New  Zealand  and  Australia,  pp.  659-062.] 

MoirrooMEBY  (A.): — 

On  Tasmanian  Mining.  Austr,  Mining  Standard,  1896,  XII,  No.  397,  pp. 
1122-1124 ;  No.  398,  pp.  1136-1138. 

Lefroj  G-old-field,  Tasmania.  Eeport  on  the  Geological  Structure  and 
Mining  Development.  Ann.  Rept,  Dept.  Mines  Tas,  for  189^7,  pp. 
I-XXXVIII,  maps,  plans;  Austr,  Mining  Standard,  1896,  XII,  No. 
pp.  403,  p.  1,221 ;  Mining  Journal,  1896,  LXVI,  No.  3,187,  p.  1,192. 

Moon  (R.  A.) : — 

Eeport  on  the  Maldon  Gold-field.  Vict,  Dept,  Mines,  Special  Reports, 
(Folio.    Melbourne,  1897.    By  Authority.) 

The  Origin  of  Gold  Shoots  in  Quartz.  Austr,  Mining  Standard,  1896,  XII, 
No.  394,  p.  1076. 

MOOEE  (T.  B.)  :— 

Further  Discoveries  of  Glaciation,  "West  Coast,  Tasmania.  Froc,  B,  Soc.  Tas, 
for  1894-95  [1896],  pp.  56-65. 

Notes  on  Further  Proofs  of  Glaciation  at  Low  Levels  [in  Tasmania].  Prcc, 
B,  Tas,  for  1894^95  [1896],  pp.  21,  73-77. 

Mttldeb  (J.  F.)  : — 

The  Age  of  Basalts  around  Geelong.  Geelong  Nat,,  1896,  V.  No.  2,  pp. 
9-11  and  20. 

Catalogue  of  Fossils  from  Birregurra.    Geelong  Nat.,  1896,  V.  No.  3,  pp.  13-17. 

Mttndat  (J.) — Notes  on  Tin-mining  in  and  around  Herberttown,  North  Queens- 
land. Bept.  Austr.  Assoc.  Adv,  Sci.,  1896,  VI,  pp.  375-381,  pi.  48;  Mining 
Journal,  1896,  LXVI,  No.  3180,  pp.  990-991. 
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MiTirBO  (D.  A.) — Eeport  on  Prospecting  "Work  done  on  the  Northern  Beaches. 
Ann.  £ept,  Bept.  Mine*  and  Agrie,  N,  8.  Wales  for  1806,  p.  155,  maps. 

MUBBAT  (B.  A.  P.)  — 

The  Victorian  Alluvial  Gold-field.  Austr.  Mining  Standard,  1896,  XU,  No. 
378,  pp.  810-811. 

Beport  on  the  Occurrence  of  Gold  13  miles  from  Marjsyille.  Austr,  Mining 
Standard,  1896,  XH,  No.  397,  p.  1125. 

Beport  on  the  Mount  Tara  Banges.  Austr,  Mining  Standard,  1896,  XIl,  No. 
417,  p.  1433. 

The  Auriferous  Mining  Belts  of  Victoria — The  Bright  District.  Austr, 
Mining  Standard,  1896,  XII,  No,  420,  pp.  1484-1485 ;  No.  421,  p.  1496. 

New  South  "Wales: — 

Beport  of  the  Proceedings  of  the  Mining  Conference  held  at  Sydney,  5th  to 
13th  February,  1896,  p.  96.     (Folio.     By  Authority,  1896.) 

The  Bituminous  Shales  of  New  South  Wales.  Austr,  Mining  Standard,  1896, 
Xn,  No.  412,'pp.  1353-1364. 

NiLLiNOHOO,  S.  A. — The  Nillinghoo  Gold-field,  South  Australia.    Austr.  Mining 
Standard,  1896,  XII,  No.  881,  p.  861. 

Opslstjesna  (E.  G.): — 

Meddelanden  fran  ett  besok  yid  Tarlds-expositionen  i  Chicago  1893  och  en  i 
sammanhang  darmed  foretagen  resa  till  amerikanska  jamyerk.  (8yo. 
Stockholm,  1896.) 

[Beferences  to  Australian  Ores.] 

Ojpiceb  (G.)  and  BALroim  (L.) — ^The  Glacial  Deposits  of  Bacchus  Marsh.    Bept, 
AuHr.  Assoc.  Adv.  Sci.,  VI,  1896,  pp.  321-822. 

Otficsb  (G.),  Balfoub   (L.)   and   Hogg    (E.    G.) — ^The  Glacial  Geology  of 
Coimadai.    Bept.  Austr.  Assoc.  Adv.  Sci.,  1896,  VI,  pp.  323-330,  pis.  44-47. 

Pahbvl A — The  PambulaField .   The  Great  Victory  Mine.    Austr.  Min ing  Standard, 
1896,  XII,  No.  386,  pp.  948-949. 

Paktok  (J.  A.) — "Australia  Deserta*'.     Trans.  B.  Geogr.  Soc.  Austr.     {Vict. 
Branch),  1896,  Xn  and  XIH,  pp.  105-116. 

FSTTEBD  (W.  P.)  :— 

Notes  on  a  Mineral  Substance  new  to  Tasmania.  Broc.  B.  Soc.  Tas.  for 
1894-95  [1896],  p.  XX. 

Catalogue  of  the  Minerals  of  Tasmania,  pp.  103.     (8yo.  Launceston,  1896.) 
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PiTTMJLK  (E.  F.)  :— 

Notes  on  the  Q-eology  and  Mineral  Eesonrces  of  New  South  "Wales.  Bept. 
Mining  Conference,  1896,  pp.  82-84. 

Note  on  the  Cretaceous  Bocks  in  the  North  Western  Portion  of  New  South 
Wales.    Bept.  Ausir.  Assoc,  Adv.  Sci.,  1896,  VI,  pp.  344-348. 

Geology  as  an  Accessory  to  Surveying.  [With  Geological  Section  from 
Singleton  to  the  Clyde  Eiver,  and  Plate  of  Characteristic  N.S.  Wales 
Fossils.]     Surveyor,  1896,  IX,  No.  6,  pp.  88-103.    ' 

The  Occurrence  of  Artesian  Water  in  Eocks  other  than  Cretaceous.  Beeords 
Geol.  Survey  N,S.  Wales,  1896,  V,  Pt.  1,  pp.  1-6. 

Notes  on  the  Ashford  Coal-field,  Co.  Arrawatta.  Becords  Oeol,  Survey  N,8» 
Wales,  1896,  V,  Pt.  1,  pp.  26-30,  pi.  3. 

Notes  on  two  new  Mineral  Substances  from  the  Australian  Broken  Hill  Consols 
Mine.     Joum.  B.  Soe.  N.S.  Wales  for  1895  [1896],  XXIX,  pp.  48-61. 

On  the  Occurrence  of  Artesian  Water  in  rocks  older  than  Cretaceous. 
Joum.  B.  Soc.  N.S.  Wales  for  1896  [1896],  XXIX,  pp.  408-415. 

Progress  Eeport  of  the  Government  Geologist  for  1896.  Ann,  Bept.  Dept. 
Mines  and  Aqric.  N.S.  Wales  for  1896,  pp.  96-97. 

Eeport  on  Coal  Cargo  of  ship  "  Knight  of  St.  Michael."  Ann.  Bept.  Dept. 
Mines  and  Agric.  N.S.  Wales  for  1896,  pp.  97-98. 

Beport  on  John  Hope's  Conditional  Lease.  [Ph.  Lawson,  Co.  G^or^ana]. 
Ann.  Bept,  Bept,  Mines  and  Agric.  N.S.  Wales  for  1896,  p.  98,  plan. 

Beport  on  Chadwick  and  Gane's  Prospecting  Operations  at  Long  Bay.  Ann. 
Bept.  Dept.  Mines  and  Agric.  N.S.  Wales  for  1896,  p.  99. 

Eeport  on  Boggy  Camp  Diamond  Field.  Ann.  Bept.  Dept,  Mines  and  Agric. 
N.S.  Wales  for  1896,  pp.  98-99. 

Eeport  on  Artesian  Water,  Town  of  Warialda.  Ann.  Bept,  Dept.  Mines  and 
Agric.  NS.  Wales  for  1896,  pp.  99-100. 

Phillips  (J.  A.)  and  Louis  (H.)  : — 

A  Treatise  on  Ore  Deposits.  Second  Edition  by  H.  Louis.  (8vo.  London, 
1896.) 

[Eeferences  to  Australian  Ore  Deposits.] 

Plummeb  (J.) — Australian  Gold  Mining  at  Deep  Levels.  Eng.  and  Mining 
Journal,  1896,  LXI,  No.  7,  p.  158. 

PowEB  (F.  D.) — The  Origin  of  Valuable  Mineral  Deposits.  Ausfr,  Mining 
Standard,  W.  Austr.  and  N.S.  Wales  Spec.  Ed.,  1896,  XII;  Ihid.,  XII,  No. 
409,  pp.  1311-1312;  Ibid.,  No.  410,  pp.  1326-1328;  Ihid.,  No.  411,  pp. 
1342-1344. 
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Pbick  (J.  M.) — ^The  Land  of  Gk)ld.  The  Narratiye  of  a  Journey  through  the 
West  Australian  Gbld-fields  in  the  Autumn  of  1895.  Pp.  204,  maps,  &c. 
(Svo.    London,  1896.) 

Fbiksep  (H.  C.) — ^Eeport  of  the  iTnder  Secretary  for  the  Tear  1895.  Ann.  Bept 
Dept.  Mines  W.  Atutr.for  1895,  pp.  3-18. 

Pbitchaiid  (G.  B.)  : — 

A  Beyision  of  the  Fossil  Fauna  of  Table  Cape  Beds,  Tasmania,  with  Descrip- 
tions of  the  New  Species.  Froc,  JB.  8oe,  Vict.,  1896,  VIII  (n.».),  pp. 
74-150,  pis.  2-4. 

On  the  Present  State  of  our  Knowledge  of  the  Older  Tertiaries  of  Southern 

Australia.    Bepi.  Austr,  Assoc,  Adv.  8ci.,  1896,  VI,  pp.  848-361. 
Vide  Hall  (T.  S.) 

QcEEKSLAifn),  G-EOLOOiCAL  SuEVET — ^Annual  Progress  Report  of  the  Geological 
Survey  of  Queensland  for  the  Tear  1895.  [Ext.  Ann.  Kept.  Dept.  Mine? 
Queensland  for  1895  (1896)].  P.  27,  maps.  (Folio.  Brisbane,  1896,  by 
Authority.)     Containing : — 

1.  Jack  (B.  L.) — Eeport  of  the  Government  Geologist,  pp.  8-12. 
Jack  (B.  L.)  and  HKNDEBSoy  (J.  B.)  : — 

Beport  on  the  Development  of  Water  Supply  in  the  Parishes  of 
Moola  and  Bosalie,  Darling  Downs,  pp.  3-4. 

Coal  near  Brisbane,  pp.  4-5. 

Coal  on  the  Northern  Bail  way,  pp.  5-6. 

Prospecting  for  Gold  on  the  "  Conglomerate  "  Bange,  pp.  ^11. 

Beport  on  Mount  Madden,  Alexander  Beef,  Maytown  and  Bob  Boy 
Beef,  pp.  11-12. 

2.  Batos  (W.  H.)  :— 

Beport,  pp.  13-17. 

Beport  on  the  Eisvold  Gold-field,  pp.  13-14. 
Beport  on  the  Bower  Bird  Gold-field,  p.  14. 
Beport  on  the  Cloncurry  District,  p.  14. 
Beport  on  the  Croydon  Gold-field,  pp.  15-17. 

3.  Maitlawd  (H.  G.)  : — 

Beport,  pp.  18-25. 
Beport  on  Pikedale  Gold-field,  p.  18. 
Beport  on  Ipswich  District,  pp.  18-23,  map. 
Coal  on  the  Central  Bailway,  pp.  23-25. 
Beport  on  Brookfield  Gold-mines,  p.  25. 

4.  Skebtchlt  (S.  B.  J.)  : — 

Beport,  pp.  26-27. 

Beport  on  Herberton  Deep  Lead  (Tin),  p.  27. 
Beport  on  Chillago  District,  Tate  Biver  Gold-field,  and  Mareeka 
Gold-field,  p.  27. 


198  Becorii  oftheChologieal  Survey  of  New  South  Walee.  [tol.  t. 

BunoB  (W.  H.)  :— 

Seport  on  the  Horn  Island  G-old-field,  pp.  6,  map.  Queentland  Furl.  Fapert, 
C.  A.  69-1896.     (Folio.    Brisbane,  1896.    By  Authority.) 

Beport  on  the  Croydon  Oold-field,  p.  66,  maps,  plates.  Queemland  FarL 
Papers,  C.A.  104r-1896.     (Folio.    Brisbane,  1896.    By  Authority.) 

Mount  Cannindah  Copper  aud  Gold  Deposits.  Bull,  GeoL  Survey  Q*land^ 
1896,  No.  8,  p.  10,  plan. 

Bakdb  ("W.  H.) — Vide  QvEENSLAXD,  GEOLoaiCAL  SxmvET. 

BXDLICK  (K.)  : — 

Beyiew.  G.  C.  Crick.  On  a  Collection  of  Jurassic  Cephalopoda  from 
Western  Australia.  By.  Geol.  Mag.,  1894, 1  (4) ,  pp.  385--393, 438-441, 
pis.  12, 13. 

Seues.  Jahrb.  fur  Minerdlogie,  1896, 1,  Eefr.  pp.  161-162. 

BxsD  (F.)  :— 

Seport  on  the  Geological  Features  and  State  of  Development  of  some  Mines 
in  the  Nannine  District,  Murchison  Gold-field.  Ann.  Sept.  Dept.  Mines 
W.  Austr.  for  1895,  pp.  44-47. 

Beport  on  the  Geological  Features  and  State  of  Development  of  the  Principal 
Mines  on  the  Yalgoo  Gold-field.    Ann.  Bept,  DepL  Minet  W.  Auetr.  for 

1895,  pp.  41-43. 

BioxABD  (T.  A.)— Vein-walls.  Mining  Journal,  1896,  LXVI,  p.  1246;  No.  8190, 
p.  1278 ;  No.  3191,  p.  1310 ;  No.  3192,  No.  3189,  p.  1346 ;  No.  3193,  p.  1376 ; 
No.  3194,  p.  1406 ;  No.  3195,  p.  1438 ;  No.  3196,  p.  1470 ;  No.  3197,  p.  1506. 

S.  (L.J.):— 

Eeview.  Smith  (G.) — Silver  Minerals  of  the  Australian  Broken  Hill  Consols 
Mine.  Joum.  E.  Soc.  N.  S.  Wales,  1893  [1894],  XXVII,  pp.  368-375. 
Joum.  Chem.  Soc,  1896,  Abstr.,  No.  398,  pp.  29-30. 

Beview.  Liversidge  (A.) — Nantokite  from  New  South  Wales.  Min.  Mag., 
1894,  X,  pp.  326-327.    Joum.  Chem.  Soe.,  1896,  Abstr.,  No.  398,  p.  31. 

Beview.  Pittman  (E.  F.) — Willyamite,  a  new  Mineral  from  Broken  Hill, 
N.S.W.  Zoits.  Kryst.  Min.,  1896,  XXV,  p.  291.  Joum.  B.  Soc.  N.  S. 
Wales,  1893  [1894],  XXVII,  pp.  366-368.  Joum.  Chem.  Soe.,  1896, 
Abstr.,  No.  398,  p.  31. 

Beview.  Liversidge  (A..) — ^Boleite  from  New  South  Wales.  Joum.  B.  Soc. 
N.  S.  Wales  for  1894  [1895],  XXVHI,  pp.  94-96.    Joum.  Chem.  Soc., 

1896,  Abstr.,  No.  398,  p.  32. 

Beview.  Smith  (H.  G.) — Evansite  from  Tasmania.  Joum.  B.  Soc.  N.  S. 
Wales  for  1893  [1894],  XXVII,  pp.  382-383.  Joum.  Chem.  Soc.,  1896, 
Abstr.,  No.  398,  p.  34. 
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S.  (L.J.) — continued. 

Eeyiew.  Smith  (H.  G-.) — Almandine  Garnet  from  the  Hawkesburj  Sand- 
stone, Sydney,  N.S.W.  Joum.  Chem,  Soc,  1896,  Abstr.,  No.  398,  p.  38. 
Joum.  E.  Soc.  N.  S.  Wales  for  1894  [1896],  XXVIII,  pp.  47-50. 

Beyiew.  Curran  (J.  M.)— Basalt  from  Bondi,  N.S.W.  fJbum,  Chem.  Soc., 
1896,  Abstr.,  No.  398,  pp.  40-41.  Joum.  B.  Soc.  N.  S.  Wales  for  1894 
[1895],  XXVIII,  pp.  217-231. 

Eeyiew.  Kirkland  (J.  B.) — Gallium  and  Indium  in  a  Blende  from  Peelwood^ 
N.S.W.  Joum.  Chem.  8oc.^  1896,  Abstr.,  No.  400,  p.  183.  Austr, 
Assoc.  Adv.  Sci.,  1893,  IV,  pp.  266-267. 

Eeview.  Mingaye  (J.  C.  H.) — Meteorite  from  Moonbi,  N.S.W.  Joum^ 
Chem.  Soc,  1896,  Abstr.,  No.  400,  p.  193.  Joum.  E.  Soc.  N.  S.  Wales^ 
1893,  XXVII,  pp.  82-83. 

Eeyiew.  Card  (G.  W.) — Platinum,  Pickeringite,  and  Magnesia  zinc  alum 
from  N.S.W.  Joum.  Chem.  8oc.,  1896,  Abstr.,  No.  401,  pp.  251,  252. 
Eecords  Geol.  Survey  N.  S.  Wales,  1895,  IV,  pp.  130-134. 

Eeview.  Card  (G.  W.) — Celestite  from  Bourke,  N.S.W.  Joum.  Chem^ 
Soc.,  1896,  Abstr.,  No.  401,  p.  256.  Eecords  Geol.  Survey  N.  S.  Wales^ 
1893,  ni,  pp.  201-203. 

Eeview.  Hammond  (P.  T.) — A  Supposed  Sulpho- Carbonate  of  Lead.  Joum. 
Chem.  Soc,  1896,  Abstr.,  No.  401,  p.  256.  Eecords  Geol.  Survey  N.  S, 
Wales,  1895,  IV,  pp.  163-166. 

Eeview.  Card  (G.  W.)--Puller's  Earth  from  Wingen,  N.S.W.,  Joum. 
Chem.  Soc.,  1896,  Abstr.,  No.  401,  p.  262.  Eecords  Geol.  Survey 
N.S.W.,  1894,  IV,  pp.  30-32. 

Eeview.  Card  (G.  W.) — Pickeringite  from  New  South  Wales.  Joum. 
Chem.  Soc,  1896,  Abstr.,  No.  406,  p.  530.  Eecords  Geol.  Survey  N.  S. 
Wales,  1896,  V,  pp.  6-14. 

Eeview.  Jaquet  (J.  B.) — Serpentine  after  Aniphibolite.  Joum.  Chem. 
Soc,  1896,  Abstr.,  No.  406,  p.  534.  Eecords  Geol.  Survey  N.  S.  Wales, 
1896,  V,  pp.  18-25. 

Eeview.     Curran  (J.  M.) — A  Mineral  Spring  at  Bungonia.     Joum.  Chem. 

Soc,  1896,  Abstr.,  No.  406,  p.  534.    Journ.  E.  Soc.  N.  S.  Wales,  1894, 

XXVIII,  pp.  54-59. 
Eeview.    Liversidge   (A.) — Some  New  South  Wales  and  other  Minerals. 

Joum.  Chem.  Soc,  1896,  Abstr.,  No.  409,  pp.  657-658.    Chem.  News, 

1896,  LXXIV,  pp.  113-116. 

ScnKBissEB  (C.) — Die  gegenwartige  Lage  des  Goldbergbaues  in  Westaustralien. 
Zeits.  Fraki.  Geologic,  1896,  Heft.  6,  pp.  174-185,  pi.  6 ;  Mining  Journal^ 
1896,  No.  3174,  pp.  783-784 ;  No.  3175,  pp.  810-817. 
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ScHOFiELD  (J.  A.)— Ff^  Datid  (T.  W.  E.) 

Seismoloot — Beport  of  Seismological  Committee  [by  the  Australasian  Association 

for  the  Advaneement  of  Science.]     Proc.  Ausfr.  Assoc.  Adv.  Set,  for  1895 

[1896],  VI,  pp.  309-314. 

feEETCHLT  (S.  B.  J.)— Eeport  on  the  Deep  (Tin)  Lead,  Herberton,  pp.  15,  maps. 
Queensland  Pari  Papers,  C.A.,  88-1896.  (Folio.  Brisbane,  1896.  By 
Authority.) 

Skehtchlt  (S.  B.  J.)— Vide  Queensland,  Geogbapuical  Surtet. 

Slee  (W.  H.  J.)  :— 

Eeport  on  the  Broken  Hill  Mines.     Ann.  Bepf.  Dept.  Mines  and  Agric.  N.  S. 
Wales  for  1896,  pp.  65-06. 

Beport  on  the  Stringy  Bark  or  Cobbora  Bush.     Ann,  JRept.  Dept.  Mines  and 

Agric.  N.  S.  Wales  for  1896,  p.  66. 
Beport  on  the  New  Bush  at  Back  Creek  and  the  Lake  George  Mining 

Company's  Property  at  Captain's  Flat.     Ann.  Bept.  Dept.  Mines  and 

Agric.  N.  S.  Wales  for  1896,  p.  67. 

Beport  on  the  Bywong  and  Dairy  Creek  Mines.    Ann.  Bept.  Dept.  Mines  and 

Agric.  N.  S.  Wales  for  1896,  p.  67. 
Beport  on  Mining  in  the  Condobolin,  Cujong,  Creamy  Hill,  Errenbenderry, 

and  Mount  Wilga  Mining  Districts.    Ann.  Bept.  Dept.  Mines  and  Agrie. 

N.S.  Wales  for.lSde,  pp.  67-68. 

Beport  on  the  Carlisle  Bush  and  Fifield  and  Platina  Districts.    Ann.  Bept. 
Dept.  Mines  and  Agric.  X.  8.  Wales  for  1896,  pp.  68-69. 

Beport  on  Mining  in  the  Peak  Hill  and  Alectown  Districts.    Ann.  Bept.  Dept. 
Mines  and  Agric.  N.  S.  Wales  for  1896,  p.  69. 

Beport  on  the  Mines  at  Junee  Beefs  and  Eurongilly.   Ann.  Bept.  Dept.  Mines 
and  Agrie.  N.  8.  Wales  for  1896,  pp.  69-70. 

Beport  on  the  New  Bush  and  other  Mining  Portions  in  the  Murrumburrah 
District.    Ann.  Bept.  Dept.  Mines  and  Agrie.  N.  S.  Wales  for  1896,  p.  70. 

Beport  on  the  Overflow  Silver  Mines ;  township  known  as  Bobadah.     Ann. 
Bept.  Dept.  Mines  and  Agrie.  N.  S.  Wales  for  1896,  pp.  70-71. 

^meeth  (W.  F.)'-'ride  David  (T.  W.  E.) 

Beport  on  the  Scamander  Mining  District  in  April,  1897.    Ann.  Bept.  Dept. 
Mines.  Tas.  for  1896-97,  pp.  xxxix-xlii. 

JSmith  (J.  H.)  :— 

Beport  on  the  Shepherd  and  Murphy*s  Tin  Mine,  Bell  Mount.    Ann.  Bept. 
Dept.  Mines  Tas.  for  1896-97,  pp.  Iv-lvi. 

Beport  on  the  Mineral  District  between  Corinna  and  Waratah.    Ann.  Bept. 
Dept.  Mines  Tas.  for  1896-97,  pp.  xliii-liii. 
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STntLING  (J.)  : — 

Geology  as  applied  to  Mining.  Austr.  Mining  Standard,  W.  Auitr,  and  N,  8. 
Wales  Spec.  Ed,,  1896. 

[The  Mineral  Besources  of  Victoria.]  Austr,  Mining  Standard,  1896,  XII, 
No.  412,  pp.  1357-1362. 

Stibliko  (E.  C.)  and  Zistz  (A.  H.  C): — 

Preliminary  Notes  on  a  New  Genus  and  Species  of  Fossil  Struthious  Bird 
found  at  Lake  Callabonna,  South  Australia.  Trans.  B.  Sue,  S,  Austr,, 
1896,  XX,  Pt.  1.,  pp.  171-190. 

Description  of  the  Bones  of  the  Leg  and  Foot  of  GenyomtB  Newtoni;  a  Fossil 
Struthious  Bird  from  Lake  Callabonna.  Trans.  B.  Soc.  S,  Austr,,  1896, 
XX,  Pt.  2,  pp.  191-211,  pis.  3-5. 

Tasmakia — ^The  Leading  Gold  Mine  of  Tasmania,  Tasmania  Mine,  Beaconsfield. 
Auslr,  Mining  Standard,  1896,  XII,  No.  402,  pp.  1198-1199. 

Tate  (E.)  and  Dbnnant  (J.) — Correlation  of  the  Marine  Tertiaries  of  Australia. 
Part  III,  South  Australia  and  Tasmania,  with  general  Eemarks  and  Appendices. 
Trans.  B.  Soc,  S.  Austr,,  1896,  XX,  Pt.  1.,  pp.  118-148,  pi.  2. 

Tate  (E.),  Howchik  (W.),  David  (T.  W.  E.)— Report  of  the  Eescarch  Com- 
mittee appointed  to  Collect  Eyidence  as  to  Glacial  Action  in  Australasia. 
South  Australia.  Bept.  Austr.  Assoc.  Adv.  Sci.,  1896,  VI,  pp.  315-820,  pis. 
49,60. 

Thomson  (J.  P.) — The  Alleged  Leakage  of  Artesian  Water.  JProc.  B.  Geogr.  Soe. 
Austr.  (Q'land  Branch)  for  1895-96  [1896],  XI,  pp.  62-73. 

VoGT  (J.  H.  L.) — Die  Statistik  des  Kupfers.  Zeits.  Prakt.  Geologic,  1896, 
Heft  3,  pp.  89-93. 

Wachsmuth  (E.) — Eeport  on  Condition  of  Mining  Operations  and  Future 
Prospects  of  the  Tin  Deposits  near  the  Blackwood  Eiver.  Ann.  Bept.  Dept. 
Mines  W,  Austr.  for  1895,  p.  32. 

Walhalla — The  Greatest  Quartz-mine  in  Australia  [Walhalla].  Austr.  Mining 
Standard,  1896,  XII,  No.  391,  pp.  1024-1026. 

Watts  (W.  W)  :— 

On  Perlitic  Structure.     Geol.  Mag,,  1896,  III,  Dec.  4.',  No.  1,  pp.  15-20. 
[Pitchstone  from  Tweed  Eiver,  N.S.W.] 

Weinberg  (E.  A.) — The  Befractory  Gold  Ores  of  Queensland. — Their  Sources 
and  Treatment.    Bept,  Austr.  Assoc.  Adv.  Sci,,  1896,  VI,  pp.  257-265. 

WiLLET  (A.) — Possil  Tridacnids  in  the  Solomon  Islands.  Nature,  1896,  LIV, 
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XXVIII — Kalgoorlite — a  new  Telluride  Mineral  from  Western 
Australia:  by  E.  F.  Pittman,  A.R.S.M.,  Government 
Geologist. 

DiTBnra  an  official  visit  to  Western  Australia  in  October  last  I  had  an  opportunity 
of  examining  the  rich  telluride  deposits  of  Kalgoorlie.  These  occur  as  intrusiTO 
dykes  of  a  very  crushed  and  foliated  or  schistose  igneous  rock,  which  has  been 
examined  in  thin  sections  under  the  microscope  by  Mr.  G.  W.  Card,  A.B.S.M., 
Mineralogist  to  the  G-eological  Survey,  and  has  been  described  by  him  as  a  quartz- 
felspar-porphyry.  The  telluride  minerals  occur  as  veins,  splashes,  and  pockets  in 
this  rock,  and  have  evidently  been  deposited  in  the  spaces  between  the  folia  by 
ascending  solutions. 

Amongst  the  tellurium  minerals  occurring  in  these  mines,  at  least  two  distinct 
varieties  were  conspicuous  at  the  time  of  my  inspection.  One  of  these  minerals 
was  of  a  dark — ^almost  black  colour,  and  in  this  respect  offered  a  strong  contrast 
to  the  other  which  was  of  a  pale  yellow.  It  was  a  matter  of  difficulty  to  obtain  a 
sufficient  quantity  oE  either  mineral  in  a  state  of  purity  to  enable  a  complete 
analysis  to  be  made,  but  I  am  indebted  to  "W.  F.  Q-race,  Esq.,  Manager  of  the 
Lake  View  and  Boulder  Junction  G.  M.  Co.,  for  a  small  sample  (slightly  over  one 
gramme)  of  each. 
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The  dark  mineral  has  a  specific  gravity  of  8'701.    It  is  massive,  and  lias  a  sub 
,conchoidal  fracture.    Colour,  iron  black. 

A  quantitative  analysis  was  made  by  Mr.  J.  C.  H.  Mingaye,  F.C.S.,  Analyst  to 
'the  Geological  Survey  of  N.S.W.,  and  yielded  as  follows  : — 

Mercury  10*86 

Gold 20-72 

SUver 30-98 

Copper "05 

Sulphur '13 

Tellurium 37*26  (by  difference). 

100*00 

It  is  clear  from  Mr.  Mingaye's  analysis  that  the  composition  is  different  from 
that  of  any  mineral  hitherto  recorded.  The  empirical  formula  calculated  &om  the 
above  figures  is  Hg.  Au^.  Age.  Te^.  I  propose  to  name  the  mineral  "  Kalgoorlite,'* 
after  the  celebrated  gold-field  in  which  it  occurs. 

It  is  stated  that  a  specimen  of  native  amalgam  was  found  in  the  Boulder 
Perseverance  Mine,  Kalgoorlie,  last  year,  and  it  is  probable  that  it  was  derived 
from  the  decomposition  of  this  mineral,  Kalgoorlite. 

An  aialysis  of  the  pale  yellow  mineral  was  also  made  for  me  by  Mr.  J.  C.  H. 
Mingaye,  with  the  following  results : — 

Gold  =    41*76 

Silver         =        'SO  .Specific  gravity. 

Tellurium  =    66*66  9*377 

99*20 

The  ubstance  is  therefore  identical  wilh  Calaveriie,  the  percentage  of  silver 
being  rather  less  taan  that  hitherto  recorded  for  this  mineral.  The  specific 
gravity  is  also  correspondingly  higher,  as  might  be  expected.  It  would  appear 
therefore  that  calaverite  may  be  regarded  as  a  telluride  of  gold  with  a  variable 
proportion  of  telluride  of  silver. 


PLATE  XVI. 


Sjringopora  bellensis,  JEth.fil. 

Pig.  1.  The  corallum,  Bhowing  the  mouths  of  the  corallites  protruding  through  the 
connecting  floors  at  more  than  one  level. 

Fig.  2.  Nine  corallites,  surrounded  bj  the  youngest  connecting  floor,    x  li. 

Pig.  3.  Two  corallites,  with  the  inwardly  bevelled  margins,  forming  yestibules  as 
it  were,    x  4. 

Fig.  4.  Three  corallites,  seen  in  elevation  and  partial  section,  showing  the  rows  of 
spinif  orm  septa,    x  2^. 

Fig.  5.  Two  corallites,  seen  from  the  outside,  also  in  elevation,  with  a  side  view  o£ 
one  connecting  floor,    x  2. 

Pig.  6.  Horizontal  section  of  two  ill-defined  corallites,  exhibiting  the  concentric 
cut  edges  of  the  inf undibuliform  tabular,    x  10. 

Pic;.  7.  Vertical  section  of  parts  of  five  corallites,  showing  the  infundibuliform 
tabul»,  the  endothecal  tissue  in  the  interiors  of  the  connecting  floors, 
and  the  interstitial  free  spaces  between  the  latter.  In  the  central  long 
corallite  is  visible  the  cylindrical  tube  with  its  concave  septa,    x  3. 

Pig.  8.  The  tabulate  portion  of  the  cylindrical  tube  seen  in  Pig.  7.    x  12. 

*  Pig.  9.  Portion  of  a  corallite  in  vertical  section  exhibiting  the  bending  down  o£ 
the  infundibuliform  septa  to  form  the  cylindrical  tube,    x  4. 

Drawn  from  nature  by  Mr.  P.  E.  Leggatt. 


Smiin-eim-  Sma.  HSWaus.    Vx.  H. 


PLATE  XVII. 


Fig.    1.  Sehizophorioy  sp.  ind. 

Figs.  2, 12,  13, 14, 17.  Spirt/era  Jaqueti,  Dun. 

Figs.  3,  5.  Sehizophoria  convexa,  Dun. 

Fig.    4.  Bhynchonella,  sp.  ind. 

Fig.    6.  AthyrUf  sp.  ind. 

Fig.    7.  Bhynclionella  (?). 

Fig.    8.  OrthoceraSy  Bp.  ind. 

Fig.    9.  Fentamerus  (?). 

Fig.  10.  Spirifera,  sp.  ind. 

Fig.  11.  Leptcsna  rhoniboidalis^  Wilck  (?). 

Fig.  15.  Chonetes,  Bp.  ind. 

Fig.  16.  JRhynchonella  pleurodon,  Phillips. 

All  from  the  White  Cliffs  Opal  Fields.    Drawn  from  nature  by  Mr.  F.  B.  Leggatt. 

Of  natural  size. 
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PLATE  XVIII. 


Fig.    1.  Orammyaia,  sp.  ind. 

Kg.    2.  Orthonota^  sp. 

Eig.    8.  (Fig.  6  ?)  Leptodeama  injlatuia,  Dun. 

Fig.    4.  Pterinea  (?). 

Figs.  5,  7.  Gen.  et.  sp.  indet. 

Fig.    8.  Lyriopecten  gracilis^  Dun. 

Figs.  9, 10.  Tentaculites,  sp.  ind. 

Fig.  11.  Murchisonia^  sp.  ind. 

Figs.  12, 13.  Uuomphalus  Cullenu  Dun. 

Figs.  14, 15.  Actinopteria  australis,  Dun. 

Fig.  16.  Goniatites,  sp.  ind. 

AH  these  specimens  are  from  the  White  Cliffs  Opal  Fields.    Drawn  from  nature 

by  Mr.  F.  E.  Leggatt. 
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PLATE  XIX. 


DielaBma  inyeraa,  De  KonineJc^  jp. 

Fig.    1.  Side  view  of  united  valves.    Harper's  Hill. 

Fig.    2.  Dorsal  view  of  Kg.  1. 

Fig.    3.  Ventral  view  of  Fig.  1. 

Fig.    4.  Side  view  of  another  specimen.    W.  Maitland. 

Fig.    5.  Dorsal  view  of  Fig.  4,  with  slit  left  by  the  septum. 

Fig.    6.  Ventral  view  of  Fig.  4. 

Fig.    7,  A  broader  variety,  dorsal  view.    W.  Maitland. 

Fig.    8.  Ventral  view  of  Fig.  7. 

Fig.    9.  Side  view  of  Fig.  7,  showing  the  lateral  curvature  of  the  dorsal  valve. 

Fig.  10.  Dorsal  view,  showing  cavities  left  by  the  dental  plates  and  impression  of 

muscular  platform,  <&c.    W.  Maitland. 
Fig.  11.  Wax  impression  taken  from  Fig.  10,  with  the  muscular  platform  well 

shown. 
Fig.  12.  Side  view  of  an  elongated  variety  resembling  De  Koninck*s  figure.    West 

Maitland. 
Fig.  13.  Dorsal  view  of  Fig.  12. 

Flatyschisma  oculus,  J.  de  G,  Sowerhy^  sp. 

Fig.  14.  Back  view  of  a  depressed  variety,  with  only  two  whorls  seen  in  a  side 

view.    Harper's  Hill. 
Fig.  15.  Front  view  of  Fig.  14,  with  the  umbilicus  visable. 
Fig.  16.  View  of  the  base  of  Fig.  14,  displaying  the  delicate  cancellation  of  the 

surface. 
Fig.  17.  The  obtuse  peripheral  keel  of  Fig.  14,  magnified,  exhibiting  the  backward 

flexure  of  the  oblique  threads. 

Actinoconchus  planosulcatus,  Phillips^  sp. 

Fig.  18.  A  valve  partially  embedded  in  matrix  with  portions  of  two  of  the  calcareous 
laminar  plates  and  their  component  spines,  enlarged.    Diingog  Bead. 

Leiopteria  ?  australis,  Mh.  fil. 
Fig.  19.  Left  valve,  internal  cast.    Dungog  Bead. 

Leptodomus  duplicicosta,  JSth.JU. 

Fig.  20.  Side  view  of  a  right  valve  displaying  the  bifurcate  cost®.    Maitland 

Colliery. 
Fig,  21.  Dorsal  view  of  Fig.  20. 

Drawn  from  nature  by  Messrs.  P.  T.  Hammond  and  F.  Leggatt 
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I — Notes  on  the  Geology  and  Mineral  Deposits  of  Portions  of 
Western  Australia:  by  Edward  F.  Pittman,  A.R.S.M., 
Grovemment  Geologist.  * 

I. — Physiography  and  Geology, 
The  Bouth-westem  portion  of  Western  Australia  is  composed  mf^inlj  of  an  elevated 
table-land,  the  western  escarpment  of  which  is  formed  by  the  Darling  Eange. 
This  table-land  reaches  an  altitude  of  about  one  thousand  four  hundred  feet  (at 
Ooolgardie)  and  the  rocks  of  which  it  is  composed  are  chiefly  granites  and 
crystalline  gneisses  with  occasional  belts  of  metamorphic  schists,  and  dykes  of 
diorite  or  other  hornblendic  rocks. 

West  of  the  Darling  Bange,  which  is  composed  of  the  rocks  just  mentioned,  are 
patches  of  Mesozoic  sediments,  but  the  coastal  district,  in  the  centre  of  which  the 
city  of  Perth  stands,  consists  of  undulating  country  formed  of  a  calcareous  sand- 
rock  of  undoubted  ^olian  origin.  The  surface  of  this  country  is  almost  everywhere 
covered  with  a  considerable  thickness  of  fine  loose  sand,  while  occasionally  along 
the  shoreline,  as  at  Premantle  and  other  points  to  the  north  of  it,  and  also  at 
Subiaco  between  Fremantle  and  Perth,  the  calcareous  sand-rock  may  be  seen  out- 
cropping.  It  consists  of  a  very  porous  rock  composed  of  angular  grains  of  sand 
and  fragments  of  shells  loosely  cemented.  In  places,  as  at  Subiaco,  there  may  be 
seen  imbedded  in  the  sand-rock  irregular  shaped  masses  of  limestone,  evidently 
produced  by  the  action  of  rain-water  containing  carbonic  acid  which  haa 
dissolved  the  shell  fragments  and  re-deposited  the  carbonate  of  lime  in  segregated 
masses. 

*  Betd  before  the  Auit  Assoc.  Adv.  Sci.,  Sydney  Meeting,  JAnuar>%  1803. 
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There  are  no  traces  of  regular  bedding  visible  in  tbis  deposit  of  sand-rock,  but 
tbe  natural  sections  which  occur  along  the  coast,  as  at  Fremantle,  and  in  sereral 
railway  cuttings  exhibit  rery  characteristic  false  bedding,  the  grains  of  sand  having 
been  disposed  along  planes  which  clearly  represent  the  "  angle  of  repose "  of 
mounds  of  loose  sand,  and  which  therefore  point  to  its  windblown  origin. 

This  rock  has  been  assigned  a  Post  Tertiary  age  by  "West  Australian  Geologists, 
because  of  its  containing  the  remains  of  marine  shells  and  crustaceans  which  are 
identical  with  existing  species.  As  far  as  I  could  ascertain,  however,  these  fossil 
remains  have  not  been  found  anywhere  except  along  the  coast  where  the  rocks 
have  been  exposed  to  the  sea,  and  I  observed  that  many  pot-holes  in  the  rock  along 
the  shore-line  had  been  filled  with  recent  shells,  which  had  evidently  become 
cemented  to  the  sides  and  now  form  part  of  a  solid  deposit.  It  is  just  possible, 
therefore,  that  all  the  fossil  remains  hitherto  noticed  may  have  had  a  similar  origio, 
and  that  this  JEolian  deposit  may  really  be  of  Tertiary  age. 

Along  the  coast  in  some  of  the  points  to  the  North  of  Premantle,  and  also  in 
the  banks  of  the  Swan  River,  the  weathered  rock  presents  a  very  beautiful  aspect. 
The  carbonate  of  lime  has  here  been  deposited  through  it  in  pipes  or  stalactitic 
forms,  and  the  weathering  has  resulted  in  the  sand  grains  being  removed,  leaving 
a  fantastic  network  of  calcareous  stalactites  which  cross  and  interpenetrate  in  all 
directions,  causing  the  cliff  to  assume  the  appearance  of  being  covered  by  the  most 
beautiful  lacework. 

The  calcareous  sand-rock  of  the  coastal  district  has  been,  and  is  being  extensivelj 
used  for  building  purposes  in  Perth  and  Premantle,  and  it  is  also  utilised  as  a 
a  foundation  for  roads,  being  afterwards  covered  with  ferruginous  gravel.  The 
rock  is  very  soft  when  freshly  quarried,  but  hardens  on  exposure,  and  appears  to 
stand  well  in  buildings.  It  has  also  been  exclusively  used  in  tbe  construction  of 
the  large  moles  or  breakwaters,  which  form  such  a  conspicuous  feature  in  the 
Premantle  Harbour  improvements  now  being  carried  out  under  the  supervifflon 
of  Mr.  C.  Y.  O'Connor,  Engineer-in-Chief  for  Western  Australia.  At  first  sight 
it  would  appear  almost  incredible  that  such  porous  rock  would  resist  the  action  of 
the  waves,  but  experience  shows  that  it  answers  the  purpose  admirably. 

II.—Tke  Perth  Artenau  Wafer  Supply. 

The  chief  interest,  however,  which  attaches  to  this  JEolian  sandstone,  from  m 
geologist^s  point  of  view,  is  due  to  the  fact  that  it  yields  a  fine  artesian  water  supply. 
The  width  of  this  coastal  strip  of  artesian  water-bearing  rocks  in  an  east  and  west 
direction  is  about  fifteen  miles.  It  reaches  from  the  flanks  of  the  Darling  Bange, 
near  the  Midland  Junction  Eailway-station,  to  the  sea,  and  it  is  believed  to  extend 
along  the  coast,  to  the  north  and  south,  for  many  hundred  miles,  forming  a  belt 
of  rather  low  undulating  country,  the  surface  of  which  is  composed  of  sand-hills. 
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• 
At  G-aildf ord,  three  miles  to  the  west  of  Midland  Junction,  a  plentiful  supply  of 

water  under  pressure  was  obtained  at  a  depth  of  about  four  hundred  feet,  while  at 

Perth  a  supply  of  five  hundred  thousand  gallons  per  day  was  struck,  at  a  depth  of 

about  eight  hundred  feet.    The  source  of  the  supply  is  the  rain-water  (averaging 

between  thirty  and  forty  inches  per  annum)  which  falls  upon  the  western  slopes 

of  the  Darling  Eange,  and  which  is  absorbed  by  the  sands  at  its  base,  and  sinks 

into  the  underlying  calcareous  sand-rock.     As  showing  the  extremely  porous 

nature  of  this  country,  it  may  be  mentioned  that  many  creeks  issue  from  the  foot 

of  the  Darling  Eange  carrying  strong  bodies  of  water  which  completely  disappear 

before  reaching  the  coast  fifteen  miles  to  the  west.   Quite  a  number  of  bores  are  now 

being  put  down  for  the  purpose  of  utilising  this  underground  water-supply. 

The  islands  off  the  coast,  such  as  Eottnest,  Garden  Island,  &c.,  are  said  to  be 
eomposed  of  the  same  .^lian  rock,  and  it  is  therefore  evid^it  that  there  must  be 
a  leakage  of  the  artesian  water  into  the  Indian  Ocean.     The  altitude  of  Perth 
aboTe  sea-level  is  thirty-eight  feet ;  that  of  Midland  Junction  is  but  forty-four 
feet;  Belle  rue,  three  miles  further  east,  is  fifty-seven  feet;  while  Swan  View, 
which  is  only  three  miles  eastward  of  the  latter  place,  has  an  altitude  of  two 
hundred  and  sixty-eight  feet.     From  Swan  View,  the  Darling  Bange,  composed 
of  granite  and  gneiss,  rises  rapidly  to  a  height  of  one  thousand  feet  above  sea- 
leveL     There  is  one  noticeable  feature  in  the  Perth  artesian  water  hasiTtt  if  it  may 
be  so  called,  wherein  it  differs  materially  from  the  ideal  artesian  basin  described 
in  text-books.    It  lacks  the  overlying  impervious  beds  which  are  so  often  quoted 
as  necessary  for  keeping  the  underground  water  in  a  state  of  pressure,  and  pre* 
venting  its  escape  to  the  surface.    It  is  true  that  around  Perth  there  are  patches 
of  clay  under  the  sandy  soil,  in  places ;  but  these  are  of  local  occurrence,  and 
there  do  not  appear  to  be  any  continuous  beds  which  can  be  regarded  as  imper- 
meable.    In  an  interesting  paper  read  before  the  Eoyal  Society  of  New  South 
Wales,*  Professor  David  exhibited  an  experiment  which  illustrated  the  reason 
why,  in  a  one-sided  artesian  basin  having  leakage  to  the  sea  (like  that  of  Queens- 
land and  New  South  Wales),  the  water  was  under  sufficient  pressure  to  rise  above 
the  surface,  in  bores.    He  proved  that  the  resistance  offered  by  the  sands  and 
gravels  through  which  the  water  was  obliged  to  percolate  before  it  reached  the 
sea,  was  sufficient  to  maintain  the  pressure  necessary  to  force  the  water  to  the 
surface  when  bores  were  put  down. 

It  appears  evident  that  the  same  prin<^ple  can  be  extended  to  explain  why  the 
artesian  water  in  the  Perth  basin,  although  not  covered  by  any  continuous  imper-« 
meable  stratum,  occurs  under  sufficient  pressure  to  enable  it  to  rise  above  the 
surface  in  the  bores.    The  water  in  this  case  has  to  meet  not  only  the  resistance 

offered  by  the  sand-grains  in  its  passage  to  the  sea,  but  also  the  resistance  offered 

I  ^^___^^^_^___^^_  . . .  .^.^^_^  ...  J 

•  Joorn.  R.  Soc.  N.S.  WaXen,  180S,  XXVIT.,  p.  428.    '*  Notes  on  Artesffta  Water  in  N.3.  Wales  MidQQeeoslaod/ 
by  T.  W.  &  David,  B.A.,  Raa,  Professor  of  Geology,  Sydney.  University. 


4  Secords  of  the  Geological  Survey  of  New  South  Wales.         [vol.  ti. 

to  its  upward  ascent  by  the  overlying  keds  of  calcareous  sand-rock.  In  short,  i£ 
sand-rock,  porous  though  it  be,  offer  such  resistance  to  the  lateral  flow  of  water 
it  will  offer  even  greater  resistance  to  its  vertical  ascent.  It  appears  possible, 
therefore,  to  have  a  complete  artesian  basin,  ^vithout  any  impermeable  covering 
stratum,  provided  the  porous  intake  beds  outcrop  at  a  sufficient  altitude  above  the 
site  of  the  bore-holes  to  supply  the  necessary  "  head." 

IIL—The  Collie  CoahfieU. 

I  was  able  to  make  only  a  brief  inspection  of  the  Collie  Coal-field,  which  is 
situated  in  a  valley  in  the  Darling  Bange,  about  one  hundred  and  ten  miles  to  the 
south  of  Perth,  and  about  thirty  miles  to  the  east  of  the  seaport  of  Bunbury, 
with  which  it  will  shortly  be  connected  by  railway.  The  Coal-field  has  an  altitude  of 
about  600  feet  above  sea-level.  Unfortunately  it  does  not  offer  many  facilities,  in 
the  way  of  natural  sections,  to  the  geologist,  for  it  consists  of  undulating  country, 
the  lower  portions  of  which  are  for  the  most  part  covered  by  sand ;  while  the  hills 
are  capped  by  a  horizontal  deposit  of  tufaceous  conglomerate,  which  is  a  marked 
surface  feature  of  the  whole  of  the  south-west  portion  of  the  Colony,  and  which, 
may,  probably,  be  of  Pleistocene  age.  Along  the  banks  of  the  Collie  Kiver, 
conglomerates  and  sandstones  are  visible  in  a  few  places,  but  there  does  not  appear 
to  be  any  continuous  section  which  would  allow  the  sequence  of  the  beds  to  be 
observed.  The  Coal-measures  evidently  rest  in  a  basin  the  floor  of  which  is  com- 
posed of  granite,  and  the  known  Coal-seams  have  been  discovered  either  by  boring 
or  by  sinking  near  the  northern  margin]of  the  field, — for  their  outcrop  is  in  every 
case  hidden  by  the  surface  accumulations  of  sand,  &c. 

A  coal-seam  of  considerable  thickness  (twelve  or  thirteen  feet)  I  was  informed, 
was  opened  in  what  is  known  as  the  G-overnment  Mine,  and  about  five  hundred 
tons  of  coal  have  been  extracted  by  an  inclined  shaft  or  tunnel  following  the  dip 
of  the  seam,  which  is  more  or  less  in  a  southerly  direction.  These  workings  being 
now  full  of  water  could  not  be  inspected.  A  second  seam  is  visible  in  a  shaft  at 
a  depth  of  about  seventy  feet,  in  an  adjoining  property.  This  seam  consists 
principally  of  carbonaceous  shale,  in  the  midst  of  which  is  a  small  seam  of  coal 
not  thick  enough  to  be  economically  worked.  A  number  of  other  seams  are  said 
to  have  been  discovered  by  boring ;  but  as  the  only  evidence  supplied  was  the 
material  brought  up, — ^for  the  most  part  in  a  fine  state  of  division, — ^it  is  probable 
that  some  of  these  seams  may  have  partly  consisted,  like  the  one  already  mentioned, 
of  carbonaceous  shale. 

There  appears  to  have  been  a  considerable  amount  of  controversy  as  to  the 
quality  and  age  of  the  Collie  coal,  some  authorities  having  asserted  that  it  is  a 
true  PalsDOzoic  coal,  while  others  have  contended  that  it  is  a  lignite.  As  a  matter 
of  fact  it  shows  no  ligneous  or  woody  structure,  but  has  all  the  appearance,  as 
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well  as  composition  and  otber  characters,  of  a  coal  of  Mesozoic  ago.  It  is  lustrous, 
bituminous,  and  fairly  firm  when  newly  won ;  but  appears  to  become  rather  friable 
on  exposure,  due,  no  doubt,  to  the  amount  of  water  it  contains.  It  burns  well, 
learing  a  bulky  ash,  which,  however,  is  very  light.  Its  worst  features  are  that  it 
contains  a  high  percentage  of  water,  and  that  it  does  not  form  a  coke. 

The  average  of  a  number  of  analyses  of  this  coal  made  by  Mr.  B.  Woodward, 
of  the  Perth  Museum,  is  as  follows : — 

Water  11-60 

Volatile  Hydrocarbons 32*10 

Fixed  Carbon 61-20 

Ash   4-35 

Sulphur    0-90    Specific  gravity  ...     1*30 

One  of  the  most  unsatisfactory  features  of  this  coal-field,  from  a  mining  point 
of  view,  is  the  fact  that  the  Coal-measures  form  an  artesian  water  basin.  All  the 
bores  that  were  put  down  in  the  deep  gpround,  i.tf .,  towards  the  dip  of  the  Measures, 
struck  artesian  water,  which  may  still  be  seen  rising  above  the  surface  under 
considerable  pressure.  While,  therefore,  it  may  be  possible  to  extract  a  fair 
amount  of  coal  from  near  the  outcrops,  it  is  manifest  that  the  working  of  these 
seams  in  the  deep  ground,  where  a  large  supply  of  water  exists  under  pressure^ 
would  not  be  practicable. 

The  occurrence  of  artesian  water  in  these  Coal-measures  is  further  evidence  in 
favour  of  their  Mesozoic  age,  as  it  has  not  hitherto  been  met  with  in  Palaeozoic 
coal  basins. 

Although  shales  are  abundant  in  the  spoil-heaps  about  the  mines,  they  are 
singularly  barren  of  fossil-plant  remains,  and,  after  a  careful  search,  I  was  only  able 
to  obtain  two  fragments  of  leaves.  These  appeared  to  have  somewhat  the  outline  of 
Glossopteris  though  they  were  too  imperfect  for  their  shape  to  be  definitely  deter- 
mined.  The  venation  showed  a  few  examples  of  anastomosis,  but  not  nearly  sos 
many  as  Glossopferis,  and  the  midrib  was  not  by  any  means  well  defined.  The^ 
specimens  were  submitted  to  Mr.  Eobert  Etheridge,  jun.,  of  the  Australian 
Museum,  for  his  opinion,  and  he  reported  as  follows : — 

*'  I  do  not  think  the  fossils  represent  leaves  of  a  Olossopteris,  nor  am  I  at  alL 
sure  that  they  belong  to  the  allied  genus  Oangamopteris^  although  the  midrib,  oc 
what  can  be  seen  of  it,  has  some  resemblance  to  that  of  the  latter.  There  remains,^ 
then,  with  us,  the  Mesozoic  genus  Sagenopterls,  and  to  this,  I  suggest,  the  fossil 
may  possibly  belong." 

It  will  be  seen,  therefore,  that  the  evidence  of  the  fossil-plant  remains  (imperfect 
though  they  are)  is  in  favour  of  the  Mesozoic  age  of  the  Collie  Coal-field,  and  thus 
supports  the  evidence  which  is  supplied  by  the  character  of  the  coal  itself  and  th^ 
j^eological  peculiarities  of  the  basin. 
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la  the  "  Mining  Handbook  of  Western  AuBtralia,"  by  H.  P.  Woodward,  Esq. 
(late  GoTemment  G«ologifit)/it  i%  stated  that  Mr.  Bobert  Etheridge,  sen.,  F.B.S. 
of  LondoH,  reported  baring  found  portions  of  Glouopterit  or  Noeggeraihia  in  a 
sample  of  coal  from  the  Collie  Field,  and  that  on  this  endence  he  assigned  a 
PalaDozoic  age  to  the  coaL  Mr.  Woodward  also  informed  me  that  in  a  sabseqnent 
report  Mr.  Etheridge  withdrew  this  statement.  It  is  possible,  therefore,  that  the 
fragment  seen  by  Mr.  Etheridge,  senr.,  may  have  been  a  small  portion  of  Sagen- 
opteris  showing  some  net  venation,  and  that  this  characteristic  may  have  led  him 
to  the  erroneous  conclusion  that  the  plant  was  the  Palseozoic  one  GloisopterU. 

In  view  of  the  somewhat  inferior  quality  of  the  Collie  Coal,  and  in  view  also  of 
the  difficulties  in  the  way  of  economic  mining,  caused  by  the  occurrence  of  artesian 
water  in  the  coal  basin,  it  is  rather  surprising  that  so  much  money  has  been  spent 
on  this  field,  while  other  districts  along  the  coast  to  the  north  appear  to  be  of 
greater  promise.  As  an  instance  of  this  it  may  be  stated  that  in  the  Perth  Museum 
there  is  a  collection  of  fossils  which  point  to  the  existence  of  Permo-Carboniferous 
Coal-measures  in  the  G-ascoyne  district,  and  there  is,  therefore,  good  reason  for 
expecting  that  prospecting  there  would  result  in  the  discovery  of  coal  similar  to 
that  of  Newcastle. 

Coolgardie  Qold-Jield, 
Coolgardie  is  situated  about  three  hundred  and  fifty  miles  to  the  east  of  Perth, 
on  the  table-land  previously  mentioned,  and  has  an  altitude  of  about  fourteen 
hundred  feet  above  sea-level.  The  railway  from  Perth  crosses  the  Darling  Sange 
at  an  altitude  of  one  thousand  feet,  and  then  traverses  a  wide  area  consisting 
chiefly  of  granite  with  occaBional  belts  of  metamorphic  schists.  At  the  town  of 
Coolgardie  the  granite  and  quartz  porphyry  are  seen  to  junction  with  hom- 
hlendic  rocks,  and  there  is  a  considerable  development  of  amphibolites,  hornblende 
schists,  dioritet,  &e.  Several  important  lodes,  such  as  Bayley's  and  the  London- 
derry, occur  near  this  line  of  junction.  They  may  be  described  as  large  hodies  of 
white  quartz  in  which  gold  has  been  found  m  phenomenally  rich  "  chutes,^'  which 
were,  however,  of  limited  dimensions,  and  which  were  separated  by  barren  or  very 
low  grade  material.  At  the  Londonderry  Mine  a  coarse  pegmatite  occurs  which 
very  much  resembles  that  found  so  commonly  at  Broken  Hill,  except  that  it 
contains  a  yellowish-green  variety  of  mica.  About  three  miles  west  of  the  Lon- 
donderry Mine,  a  rock  of  similar  character  contains  large  crystals,  up  to  six  inches 
in  diameter,  of  LepidoUte  or  lithia  mica,  which  may  prove  to  be  of  commercial 
value. 

Many  of  the  quartz  reefs  in  the  neighbourhood  of  Coolgardie  stand  up  from  the 
surface  like  walls  of  masonry,  fifteen  or  twenty  feet  high,  having  resisted  the 
denuding  action  of  the  atmosphere  better  than  the  enclosing  country  rocks.  As 
a  general  rule,  the  outcrops  of  such  reefs  have  not  proved  payable,  but  experience 
has  shown  that  on  this  field,  as  in  so  many  others  in  the  Eastern  Colonies,  the  gold. 
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for  the  most  part,  oecurs  in  "  chates."  Ofer-eapitalisation  of  muij  mines  sppeftrs 
to  haye  been  the  oatcome  of  the  asanmption  that  these  rich  '^  chutes  "  were  of 
unlimited  dimensions.  There  are  a  fair  number  of  reefs  in  the  Coolgardie  Oold* 
field  which  have  yielded  consistent  returns,  and  many  others  have  a  promising 
appearance.  Other  auriferous  deposits,  locally  known  as  '*  formations,"  occur  on 
this  field.  They  consist  of  lenticular-shaped  lodes,  or  dykes,  up  to  ten  feet  in 
width  at  the  surface,  which  thin  out  as  they  descend,  aud  which  consist  of  a  very 
decomposed  kaolinised  material  intersected  by  quartz-veins.  The  yeins  carry  coarse 
gold,  while  the  kaolinised  lode-stuff  contains  the  precious  metal  in  a  fine  state  of 
division.  It  is  probable  that  they  are  dykes  of  quartz-felspar  porphyry,  though  I 
was  unable  to  see  any  of  the  undecomposed  rock,  owing  to  the  fact  that  the 
workings  have  not  been  carried  to  a  sufficient  depth.  The  walls  consist  of  actino- 
lite  rock.  It  is  probable  that  if  these  deposits  were  explored  to  greater  depths 
they  would  be  found  to  increase  in  width  again.  In  one  instance  I  saw  free  gold 
ia  a  rock  which  appears  to  be  almost  entirely  composed  of  actinolite. 

The  hills  about  Coolgardie  are  capped  by  a  thickness  of  from  ten  to  fifteen  feet 
of  an  agglomerate  or  gravel  consisting  for  the  most  part  of  angular  fragments  of 
the  surrounding  rocks,  but  also  containing  some  waterwom  pebbles.  In  places 
this  deposit  becomes  very  ferruginous  and  passes  into  limonite.  It  may  be  of  later 
Tertiary  or  Pleistocene  age. 

The  valleys  between  the  hills  have  received  material  derived  from  the  denu- 
dation of  these  gravels,  as  well  as  from  the  underlying  rocks  and  quartz  reefs,  and 
over  a  considerable  area  they  have  been  proved  to  contain  rich,  but,  for  the  most 
part,  shallow  auriferous  aliuvials,  which  have  been  worked  several  times  over  by 
the  method  known  as  dry  blowing,  as  water  is  too  scarce  to  allow  of  any  other 
process. 

That  these  valleys  have  had,  at  one  time,  deep  outlets,  is  proved  by  the  fact  that 
at  a  place  known  as  Bollo*s  Bore,  about  2  miles  east  of  Coolgardie,  a  well  has  been 
sunk  for  a  depth  of  400  feet  through  alluvial  clays.  A  thin  bed  of  lignite  was 
penetrated  near  the  bottom,  and  this  contained  numerous  impressions  of  the  leaves 
of  Eucalypts,  the  appearance  of  which  points  to  the  probability  of  the  valley  having 
been  filled  up  in  Pleistocene  times.  There  is  reason  for  supposing,  therefore,  that 
this  country  enjoyed,  during  comparatively  recent  geological  times,  a  much  greater 
rainfall  than  it  receives  at  the  present  day,  and  which  is  estimated  at  about  five 
inches  per  annum.  Moreover,  it  is  only  reasonable  to  suppose  that  the  gold 
derived  from  the  denudation  of  the  reefs  must  have  been  carried  into  these  deep 
drainage  channels,  none  of  which  appears  to  have  been  prospected. 

A  very  large  amount  of  money  has  been  fruitlessly  expended  at  Coolgardie  in 
the  attempt  to  discover  artesian  water  by  boring  with  a  diamond  drill  in  solid 
granitic  rocka.    This  undertaking  was,  I  understand,  carried  out  in  opposition  to 
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the  advice  of  all  the  geologists  who  were  consulted ;  and  it  is  needless  to  add  that 
the  result  was  unsuccessful.  The  bore  was  abandoned  after  a  depth  of  three 
thousand  feet  had  been  reached. 

Auriferous  Cement  Deposits. 
About  thirty  miles  in  a  northerly  direction  from  Coolgardie  a  number  of  mines 
have  been  worked  in  an  auriferous  deposit  which  is  locally  known  as  "  cement." 
It  consists  of  a  loose  white,  or  greyish-white  sandstone,  cemented  by  kaolin  ia 
greater  or  less  proportion,  and  containing  subangular  fragments  of  quartz,  with 
occasional  well-rounded  quartz  pebbles.  Near  the  top  of  the  deposit  is  a  bed  of 
kaolin  about  six  inches  thick,  with  a  half -inch  band  of  sand.  The  formation,  which 
is  horizontally  bedded,  is  overlaid  by  ferruginous  gravel,  similar  to  that  about 
Coolgardie,  and  it  occurs  as  a  capping  (having  a  maximum  thickness  of  about 
fifteen  feet)  to  a  number  of  low  granite  hills.  It  contains  angular  fragments  of 
free  gold  of  varying  size,  some  of  them  being  microscopic,  but  is  only  payable  along 
certain  fairly-defined  channels.  The  bed  rock  (granite)  of  these  channels  contains 
numerous  pot-holes,  showing  that  the  "cement**  was  laid  down  on  a  denuded 
surface.  I  was  informed  that  the  richest  deposits  of  gold  are  not,  as  a  rule,  found 
in  the  bottom  of  these  holes,  but  around  their  margins — which  appears  remarkable. 
Some  of  the  cement  has  proved  remarkably  rich,  containing  at  the  rate  of  eighty 
ounces  to  the  ton ;  but  this  is,  of  course,  exceptional,  and  the  auriferous  channels 
do  not  exceed  thirty  feet  in  their  widest  parts.  The  cement,  in  places,  has  been 
converted  (possibly  by  hydro-thermal  action)  into  a  vitrified  rock,  which  has  very 
much  the  appearance  of  the  well-known  "  Desert  Sandstone**  (Upper  Cretaceous) 
of  Queensland  and  New  South  Wales,  in  which  the  interstices  between  the  grains 
of  sand  have  been  filled  by  secondary  silica.  Several  hand  specimens  of  this 
rock  which  I  had  an  opportunity  of  examining  in  Sydney  two  years  ago,  led  me 
to  express  the  opinion  that  it  was  really  the  Desert  Sandstone.  After  an  inspection 
of  the  deposit  in  sitUf  however,  one  can  have  no  hesitation  in  recognising  it  as  an 
alluvial  deposit  resulting  from  the  disintegration  of  granite.  The  gold  has  evidently 
been  derived  from  the  denudation  of  quartz  reefs,  several  of  which  occur  in  the 
vicinity.  The  best  of  these  reefs  has  a  thickness  of  about  eighteen  inches,  and  has 
yielded  at  the  rate  of  about  ten  ounces  per  ton.  The  angular  nature  of  the  gold 
can  be  accounted  for  by  the  fact  that  it  has  had  but  a  short  di£tance  to  travel.  No 
fossils  have  been  found  in  the  "cement,**  and  it  is  therefore  impossible  to  determine 
its  age ;  but  it  is  clearly  older  than  the  ferruginous  gravels  which  occur  about 
Coolgardie,  and  may  therefore  be  provisionally  put  down  as  late  Tertiary. 

Kalgoorlie  Gold-field, 
The  township  of  Kalgoorlie  is  situated  about  twenty-five  miles  in  a  north-easterly 
direction  from  Coolgardie,  and  is  reached  by  the  main  line  of  railway  from  Perth, 
a  distance  of  three  hundred  and  seventy-four  miles.    The  name  "  Kalgoorlie*'  has 
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already  become  famous  by  reason  of  the  extraordinarily  ricb  auriferous  deposits 
"which  occur  in  its  neighbourhood.  Gold  was  first  discovered  by  a  prospector  named 
Hannan,  close  to  the  present  township  of  Kalgoorlie,  and  a  very  considerable  area 
of  surface  or  shallow  alluvial  deposits,  derived  from  the  denudation  of  quartz  reefs 
which  intersect  a  low  range  in  the  vicinity,  have  been  worked  and  reworked  by 
"  dry  blowers." 

The  principal  interest,  however,  in  the  "  Kalgoorlie,"  or,  as  it  is  officially  termed, 
the  "  East  Coolgardie"  gold-field,  centres  in  what  are  commonly  known  as  the 
**  Telluride  deposits."  These  occur  at  a  locality  named  the  "  Boulder,"  distant 
about  four  or  five  miles  in  a  south-south-east  direction  from  Kalgoorlie,  and  they  form 
a  series  of  low  hills,  which  in  fact  are  a  continuation  of  the  range  previously  alluded 
to  as  occurring  in  the  vicinity  of  Kalgoorlie  township.  The  country  to  the  east, 
west,  and  south  of  this  range  consists  of  plains,  the  geological  formation  of  which 
is  obscured  by  superficial  deposits  of  sand,  gravel,  and  travertine,  and  which  support 
a  vegetation  consisting  of  low  scrub,  and  stunted  Eucalyptus  trees.  Of  the  latter, 
two  varieties  are  known  locally  as  "  Salmon  Gum"  and^"  Gimlet  Gum."  About 
four  miles  south  of  the  Boulder  is  situated  "  Hannan's  Lake,"  a  large  depression 
or  "  clay  pan,"  in  which  no  water  is  to  be  seen  except  after  a  heavy  rainfall,  which 
is  not  of  frequent  occurrence. 

A  considerable  supply  of  extremely  salt  water  however  is  conserved  in  the 
alluvial  sands  and  clays  which  form  the  bed  of  the  lake,  and  this  is  puinped  to  the 
Boulder  through  long  lines  of  pipes,  and  is  utilised  for  mining  purposes.  The  bed 
of  the  lake  glistens  with  crystals  of  gypsum  and  salt,  and  all  the  water  in  tho 
district  (with  the  exception  of  that  obtained  by  distillation  for  domestic  purposes) 
is  extremely  saline ;  it  is  nevertheless  exclusively  used  for  both  battery  work,  and 
wet  extraction  in  the  Cyanide  plants. 

The  Boulder  hills,  where  the  telluride  deposits  occur,  are  covered,  at  their 
summits,  with  horizontal  deposits  of  ironstone  gravel,  which  passes,  in  places,  into 
compact  limonite.  The  Great  Boulder  Mine,  which  was  the  first  established, 
received  its  name  from  the  occurrence  of  large  masses  of  this  ironstone,  which 
stand  out  on  the  top  of  the  hill  forming  part  of  its  surface.  Immediately  under 
this  deposit  the  hills  are  composed  of  what  at  first  sight  appear  to  be  bluish-grey 
micaceous  or  talcose  schists,  and  these  in  places  are  intersected  by  dykes  of  diorite, 
and  also  by  irregular  quartz  reefs.  These  "  schistose"  rocks,  though  having  the 
appearance  of  what  is  generally  known  amongst  mining  men  as  '*  country  rock," 
were  found,  by  the  earlier  miners,  to  contain  free  gold,  which  in  places  was 
extremely  rich.  Some  of  the  gold  was  fairly  coarse,  but  much  of  it  presented  a 
very  deceptive  appearance,  and  could  easily  be  mistaken  for  a  coating  of  dull 
yellow  clay.  This  is  now  known  at  the  mines  as  "  mustard  gold."  As  these  auri- 
ferous rocks  were  followed  down,  and  as  the  shafts  were  intersected  by  cross-cuts. 
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it  was  noticed  that  the  unproductiTe  country  at  the  sides  was  indistinguishable  in 
character  from  the  lodestuff,  except  in  the  matter  of  its  unproductirenees.  In 
short,  there  was  always  a  difficulty  in  determining  the  limits  of  the  so-called 
^'  lodes,"  and  this  could  only  be  done,  where  free  gold  was  not  visible,  by  calling 
in  the  assistance  of  the  assarer. 

The  zone  of  oxidation,  within  which  the  rocks  have  been  subjected  to  more  or 
less  decomposition  by  the  action  of  the  atmosphere  and  by  the  percolation  of  water 
from  the  surface,  extends,  in  these  hills,  to  a  depth  varying  from  eighty  to  two 
hundred  feet.  Below  this  zone  iron  pyrites  appears  in  the  rocks  and  this  ia 
accompanied,  in  a  number  of  the  principal  mines,  by  tellurides  of  gold  and  silver 
and  mercury.  Tellurides  were,  I  believe,  first  recognised  in  the  mine  known  as 
Block  forty-five,  but  there  appears  to  be  a  dispute  as  to  whom  the  credit  of  the 
discovery  is  due.  Ores  of  tellurium  and  gold  are  now  also  known  to  exist  in  the 
"  Great  Boulder,  the  "  Boulder  Main  Eeef ,"  "  Lake  View  Consols,"  "  Ivanhoe,'* 
"  Australia,"  "  Boulder  Perseverance,"  ''-  Kalgurli,"  "Kalgurli  North,"  "  Brook- 
man's  Boulder,"  and  "  Golden  Horseshoe"  mines.  The  greatest  depth  attained 
in  any  of  the  mines  up  to  the  present  is  a  little  over  three  hundred  feet,  and  a 
careful  examination  of  the  workings  from  the  surface  down  to  this  depth,  leads 
one  to  the  following  conclusions: — (1)  That  the  so-called  lodes  are  in  reidity 
intrusive  dykes,  and  (2)  That  the  material  of  the  walls,  or  "  country"  is  of  pre- 
cisely similar  origin,  and  difi*ers  merely  in  the  proportion  of  its  mineral  contents, 
and  the  amount  of  alteration  it  has  undergone. 

There  is  a  gradual  transition,  downwards,  from  the  talcose,  schistose-looking 
rocks  of  the  surface,  to  the  dense  bluish-green  rock  which  is  found  in  the  lower 
levels,  and  which  has  the  appearance  to  the  naked  eye  of  a  characteristic  qoartz 
felsite.  It  is  thus  evident  that  the  surface  rocks  are  merely  the  result  of  the 
oxidation  of  those  below,  just  as  the  free  gold  contained  in  the  former  is  the  pro- 
duct of  the  decomposition  of  the  pyrites  and  telluride  minerals  of  the  latter.  I 
may  state  here  that  I  collected  a  number  of  samples  of  so-called  "  lodestufT*  and 
"  country  rock"  from  the  principal  Boulder  mines,  and  these  have  been  examined 
in  thin  sections  under  the  microscope  by  Mr.  G.  W.  Card,  Mineralogist  to  the 
Geological  Survey.  He  finds  (^a  was  indeed  fairly  evident  to  the  naked  eye)  that 
*•  the  evidence  obtained  by  examining  and  comparing  as  many  slides  as  possible 
shows  that  the  country  rocks  from  the  different  mines  on  the  field,  differing  as 
they  do  in  colour,  structure,  <&c.,  are  one  and  the  same  rock ;  and  further,  that  the 
lodestuff  itself  is'nothing  but  an  extremely  altered  form  of  the  same.** 

Mr.  Card  farther  states  that — ''  The  divisional  planes  exhibit  a  silvery  sheen,  due 
to  the  development  of  secondary  mica.  That  thia  rock  is  of  igneons  origin  is 
evident  from  its  mineralogical  constitution  and  structure.  Quarts,  felspar,  ilmenite 
and  magnetite  are  among  the  original  constituents,  and  that  charaeteriBticsUy 
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igD60U8  simctare,  the  mkropegmatitic,  so  commoa  among  the  acid  eruptiree,  is 
sometimes  well  shown.  The  green  colouration  is  due  to  chlorite,  which  acts  as  a 
pigment  when  fine]j  disseminated — as  it  generally  is.  When  chlorite  is  absent 
the  rock  is  lighter  in  colour." 

There  is  abundant  evidence  that  these  rocks  in  the  Boulder  Mines  hare  been 
subjected  to  an  enormous  amount  of  crushing,  which  has  induced  in  them  a  highly 
schistose  structure.  This  is  especially  noticeable  in  the  productive  portions  or 
"  lodestuffs."  which  are  in  places  quite  fissile  or  foliated.*  Tellurides  of  gold, 
silver,  and  mercury  are  distributed  through  the  lodestuff  in  veins,  splashes,  and 
pockets,  and  in  the  offices  of  the  mine  managers  some  very  fine  specimens  are  to  be 
seen  containing  solid  masses  of  Tellurides  sometimes  nearly  an  inch  in  thickness. 
As  these  minerals  contain  as  much  as  forty-one  per  cent,  of  gold,  the  presence  of 
a  small  proportion  of  them  has  the  effect  of  imparting  a  high  assay  value  to  the 
stone.  Occasionally  metallic  gold  is  seen  in  conjunction  with  Tellurides,  and  in 
one  instance  a  vugh  in  the  deposit  was  found  to  enclose  large  masses  of  beautiful 
sponge  gold,  probably  derived  from  the  decomposition  of  Tellurides. 

The  productive  dykes,  or  "  lodes"  as  they  are  locally  termed,  are  frequently 
intersected  by  irregular  quartz  reefs.  These  reefs,  in  which  the  quartz  is  white 
and  crystalline,  sometimes  follow  the  strike  of  the  dykes,  at  other  times  cut 
across  them,  and  occasionally  enter  the  walls.  They,  are  not  continuous  for  any 
distance,  and  their  width  varies  very  considerably.  They  sometimes,  but  not 
always  contain  free  gold. 

It  is  probable  that  they  represent  fissures  which  have  been  formed  by  the 
contraction  of  the  dykes  when  cooling,  and  which  have  subsequently  been  filled  in 
by  ascending  solutions  of  silica.  The  dykes  are  also  characterised  by  numerous 
ironstone  veins,  consisting  of  specular  iron  and  limonite,  which  branch  off  from 
the  productive  portions  or  "  lodes  "  into  the  walls.  These  veins  are  probably  the 
source  of  the  ironstone  gravel  which  forms  such  a  noticeable  feature  on  the  surface 
of  the  Boulder  HiUs.  The  joints  of  the  lode-stuff  in  the  lower  levels  are  frequently 
coated  with  carbonates  of  lime  and  magnesia,  while  in  the  oxidised  zone  their  place 
is  taken  by  gypsum.  Among  other  minerals  observed  in  the  dykes  may  be  men- 
tioned Magnetite  in  fairly  large  crystals,  Iron  Pyrites  and  Arsenical  Pyrites. 
Chloride  of  Silver  is  stated  to  have  been  found  in  considerable  quantity  in  one  of 
the  mines  near  the  surface.  In  some  places  kaolinisation  of  the  felspars  in  the 
lode-stuff  has  taken  place  to  a  considerable  extent.  I  was  informed  by  Mr.  T.  A. 
BidLard,  State  Geologist  of  Colorado,  that  Vanadium  Mica  had  boon  recognised  in 
some  of  the  rocks  from  the  Boulder,  and  this  statement  is  supported  by  the  fact 
that  Mr.  J.  C.  H.  Mingaye^  Analyst  to  the  Department  of  Mines,  has  detected 
Vanadium  m  some  of  the  material  collected  by  me. 
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The  area  within  which  the  productive  djkes  have,  so  far,  been  proved  to  exist  is 
about  three-quarters  of  a  mile  wide,  and  its  length  is  about  a  mile  and  a  quarter. 
Yreuh  discoveries,  however,  continue  to  be  made  at  intervals,  and  it  is  possible  that 
thej  may  be  found  to  extend  considerably  beyond  these  limits. 

Within  this  area  quite  a  number  of  more  or  less  parallel  '*  lodes  "  or  productive 
belts  occur,  being  separated  by  belt«  of  unproductive  rock  of  similar  origin.  The 
strike  of  the  principal  productive  belts  varies  from  N.  30°  W.  to  N.  60**  W.,  but 
these  are  in  places  cut  off  and  sometimes  faulted  by  other  dykes  of  similar  material 
which  cross  them  almost  at  right  angles. 

The  productive  portions  of  the  dykes  are  nearly  vertical,  but  as  a  general  rule 
they  have  a  slight  underlay  to  the  W.S.W.,  while  occasionally  the  dip  changes  to 
E.N.E.  for  short  distances. 

Well-defined  walls  are  not  seen  in  these  deposits,  but  occasionally  on  one  or 
other  side  of  an  ore  body  there  is  a  fairly  smooth  plane  which  marks  the  limit  of 
the  productive  stone.  In  the  Boulder  Main  Eeef  Mine,  between  the  ore  body  and 
what  may  be  termed  the  hanging  wall,  there  is  a  thickness  of  about  six  inches  o£ 
what  appears  to  the  naked  eye  to  be  a  brecciated  rock.  Mr.  Card,  however,  after 
examining  a  thin  section  of  this  material  under  the  microscope,  reports  that  '*  it 
would  appear  as  if  the  breccia-like  appearance  were  delusive,  and  were  due  to  the 
unequal  distribution  of  the  chlorite." 

In  some  instances  drives  have  been  continued  in  payable  ore  for  a  distance  of 
nearly  half  a  mile  along  a  dyke.  The  productive  belts  vary  considerably  in  width, 
though  they  are  rarely  less  than  one  foot.  From  four  to  six  feet  is  not  an 
uncommon  width,  and  they  increase  from  this  to  as  much  as  thirty-five  feet  or 
more. 

In  one  of  the  principal  mines  the  following  section  was  exposed  in  a  cross-cut : — 


West 


85  feet  wide. 


30  (eot  wide. 


15  feet  wiJe. 


4  feet 


14  feet  wide. 


Average  assay 
value  about 
2  oz. 


Barren. 


Average  assay 
value,      3-4 


oz. 


Barren. 


Average  assay 
value,  3-4 
oz. 


East. 


So  that  in  a  total  width  of  ninety-eight  feet,  no  less  than  sixty-four  consisted  of 
high-grade  ore. 

It  has  not  yet  been  proved  how  far  this  extremely  rich  deposit  continues  in  the 
direction  of  its  strike,  though  one  of  the  drives  is  at  least  sixty  feet  long.  The 
newspapers  record  that  a  shipment  of  one  thousand  tons  of  ore  from  this  mine  was 
recently  treated  for  a  yield  of  slightly  over  four  thousand  ounces  of  gold. 
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So  far  as  I  could  ascertain  there  has  not  been  any  notable  decrease  in  the 
richness  of  the  ore  bodies  as  they  descend.  On  the  contrary,  in  some  mines  the 
Talne  of  the  ore  appears  to  have  increased  in  the  lower  levels.  However,  as  the 
greatest  depth  hitherto  attained  is  only  a  little  over  three  hundred  feet  it  would 
be  risky  to  predict  that  no  impoverishment  will  take  place  as  the  excavations  are 
carried  downwards.  Indeed,  it  will  be  more  reasonable  to  expect  that  the  auri 
f erous  ores  will  be  found  to  occur  in  chutes,  as  is  the  case  in  so  many  true  lodes. 

A  considerable  amount  of  controversy  was  aroused  when  the  (irst  traces  of 
tellurides  were  discovered  in  Block  45,  by  a  statement  made  by  Mr.  Maryanski, 
a  mining  engineer,  to  the  effect  that  the  permanence  and  richness  of  the  Kalgoorlie 
lodes  were  now  assured.  This  may,  perhaps,  appear  to  be  a  bold  assumption  when 
based  on  the  mere  presence  of  a  small  quantity  of  tellurium  mineral ;  but  when 
the  mode  of  occurrence  of  the  tellurides  in  the  three  hundred  feet  levels  is  studied, 
when  they  are  seen  to  be  disseminated  through  dykes  of  igneous  origin,  there  are, 
I  think,  reasonable  grounds  for  expecting  that  the  enrichment  of  the  deposits  by 
these  minerals  will  continue,  probably  with  intermissions,  to  very  considerable 
depths.  Should  they  prove  to  do  so,  and  should  their  richness  be  maintained  at 
anything  like  its  present  grade,  the  output  from  the  Kalgoorlie  Mines,  when 
efficient  ore-reduction  plants  have  been  provided,  should  be  something  phenomenal, 
for  one  cannot  avoid  the  conclusion  that  here  there  is  an  area  of  about  one  square 
mile  which,  on  present  indications,  promises  to  contain  some  of  the  richest  gold 
deposits  in  the  world. 

The  total  output  of  gold  from  the  Kalgoorlie  Gold-field  for  the  year  1895  is 
stated  to  have  been  thirty-six  thousand  ounces,  in  1896  it  was  about  one  hundred 
thousand  ounces,  and  for  1897  it  rose  to  over  three  hundred  thousand  ounces. 

• 

Another  point  about  the  productive  belts  in  the  Boulder  dykes  is  that  they 
occasionally  split  up  or  "  fork,"  and  the  two  branches,  after  diverging  for  some 
distance,  again  unite,  enclosing  a  lens-shaped  "  horse  "  of  unproductive  material. 

Along  the  western  side  of  the  Boulder  field,  and  parallel  to  the  dykes,  there 
extends  a  narrow  belt  of  jasperoid  and  chalcedonic  rocks  of  varying  colours,  and 
in  conjunction  with  this  is  a  bed  of  black  carbonaceous  slate.  These  rocks  are 
seen  outcropping  near  Hannan's  Lake,  where  they  stand  up  from  the  surface  like 
a  wall.  An  examination  of  this  outcrop  shows  that  in  places  the  slate  is  in  process 
of  replacement  by  white  chalcedony.  Neither  the  jaspers  nor  the  slates  are  visible 
on  the  surface  far  north  of  Hannan*s  Lake,  but  they  have  been  met  with  in  shafts 
in  several  places  along  the  west  of  the  principal  mines,  thus  proving  the  continuity 
of  the  beds  for  at  least  four  miles.  It  seems  probable  that  these  jaspers,  &c.,  mark 
a  contraction  fissure  along  the  western  boundary  of  the  dykes,  and  that  the  silicifi- 
cation  has  been  caused  by  the  ascent  of  thermal  solutions  along  the  course  of  the 
fissure. 
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With  regard  to  the  genesis  of  the  metalliferous  deposits  at  the  Boulder,  there  is 
much  room  for  speculation,  but,  in  view  of  the  limited  extent  of  the  present 
excavations,  it  is  difficult  to  advance  a  perfectly  tatisfskctorj  theory  as  to  their 
ongin.  There  is,  however,  little  doubt  that  the  productive  belts  have  been  subjected 
to  a  great  deal  of  crushing,  which  has  produced  the  schistose  or  foliated  structure 
so  characteristic  of  them,  and  it  seems  reasonable  to  suppose  that  the  gold,  silver, 
mercury,  and  other  metals  together  with  the  tellurium  and  sulphur  have  been 
derived  from  solutions  which  deposited  them  between  the  folia  of  the  shattered 
rock. 

The  question  as  to  whether  the  deposition  of  the  minerals  has  resulted  from 
"lateral  secretion"  or  from  "ascension"  of  such  solutions  is  one  which  will  require 
more  investigation  than  is  possible  at  present,  but,  in  view  of  the  dense  character 
of  the  unproductive  rocks  adjoining  the  productive  belts,  I  venture  to  think  that, 
if  the  ore  deposits  be  due  to  lateral  secretion,  the  leaching  of  the  precious  metals 
from  the  enclosing  rocks  must  have  taken  place  at  a  lower  level  than  has,  as  yet, 
been  reached  in  the  mine  workings. 

The  surrounding  district  affords  a  fairly  liberal  supply  of  wood  suitable  both  for 
mine  timber,  and  for  fuel.  Owing,  however,  to  the  difficulties  of  carriage,  the 
mine  managers,  as  a  rule,  prefer  to  employ  imported  coal  for  steam  raising. 

Undoubtedly  the  most  serious  difficulty  to  be  overcome  in  connection  with  the 
Kalgoorlie  Mines  is  the  absence  of  a  good  supply  of  water.  It  has  been  already 
stated  that  the  salt  water  obtained  from  the  bed  of  Hannan's  Lake  is  largely 
employed  for  mining  purposes.  The  balance  of  the  available  supply  is  derived 
from  the  underground  workings  of  the  mines,  and  there  seems  to  be  little  doubt 
that  this  will,  at  no  distant  date,  prove  inadequate.  The  source  of  mine-waters  is 
the  rain  which  percolates  through  the  more  or  less  porous  rocks  within  the  zone  of 
oxidation,  and  collects  above  the  undecomposed  rocks.  As  the  workings  progress 
in  depth,  therefore,  the  supply  of  water  must  be  expected  to  diminish  in  these 
mines,  in  accordance  with  the  experience  of  other  mining  districts  all  over  the 
world. 

The  water  from  the  Boulder  Mines  is  said  to  contain  free  sulphuric  acid, 
(derived  from  the  decomposition  of  pyrites)  which  necessitates  the  use  of  lime* 
stone  to  neutralise  it,  before  it  can  be  employed  in  the  Cyanide  Vats.  I  was 
informed  that,  about  seven  pounds  of  limestone  are  used  per  ton  of  ore  treated. 

The  Government  having  recognised  the  necessity  for  providing  a  water  supply 
for  these  gold-fields,  the  Engineer-in-Chief ,  Mr.  C.  Y.  O'Connor,  has  lecommeBded 
a  scheme  for  pumping  five  million  gallons  per  day  from  the  Ghreenmount  Bangas 
to  a  reservoir  on  the  top  of  Mount  Burgess,  near  Coolgaidie,  whenoe  tte  wates 
would  flow  by  gravitation  to  tiie  fields.  The  distance  which  the  water  would  have 
to  be  pumped  is  three  hundred  and  thirty  miles,  and  the  vertical  height  which  ifc 
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would  laxfe  to  be  raised  is  one  thousand  three  hundred  and  fifty  feet.  Nine 
pumping  stamens  would  be  required,  and  the  steel  pipes  would  be  laid  on  the 
surface  of  the  ground,  as  the  soil  is  so  saturated  with  salts  that  they  would  be 
rapidly  corroded  i£  laid  underground.  The  estiiDated  capital  cost  of  the  scheme 
is  two  million  five  hundred  thousand  pounds,  and  the  working  expenses  are  set 
flown  at  three  hundred  and  twenty  thousand  pounds  per  annum.  It  is  also 
estimated  that  the  scheme  would  allow  of  water  being  sold  at  the  rate  of  three 
shillings  and  sixpence  per  one  thousand  gallons. 

At  present  only  the  oxidised  ores,  in  which  the  gold  is  free,  are  treated  locally. 
These  are  for  the  most  part  reduced  and  amalgamated  in  stamper  batteries,  the 
tailings  being  subsequently  treated  by  the  Cyanide  process. 

In  the  Australia  Mine,  however,  the  ore  after  beiog  crushed  in  rock  breakers,  is 
heated  to  expel  moisture,  and  then  ground  in  Krupp  Mills.  The  greater  part  of 
the  gold  is  then  extracted  in  cyanide  vats,  and  the  tailings  from  these  passed  into 
Huntingdon  Mills  in  which  the  coarser  gold  which  remains  (about  three  dwt.  per 
ton)  is  obtained  by  amalgamation.  A  yery  good  extraction  is,  it  is  claimed,  obtained 
by  this  system. 

At  present  the  only  mine  which  is  provided  with  a  reduction  plant  at  all  com- 
mensurate with  its  ore  reserves,  is  the  Lake  View  Consols.  This  Company  has 
sixty  head  of  stamps,  forty  of  them  being  provided  with  the  most  modem  accessories. 
He  ore  is  conveyed  by  an  elevated  wire  tramway  to  the  battery,  and  the  tailings 
are  conveyed  from  the  latter  to  a  cyanide  plant. 

Many  of  the  other  mines  will  shortly  be  provided  with  modern  reduction 
plants,  so  that  a  marked  increase  in  the  production  of  gold  can  be  anticipated. 

The  telluride  ores  from  the  lower  levels  are  at  present  sold,  on  the  basis  of  their 
assay  value,  to  the  smelting  works  at  Port  Fine,  Dry  Creek,  and  Lake  lUawarra, 
where  they  are  smelted  with  silver-lead  ores,  the  resulting  product  being  bullion 
containing  lead,  gold,  and  silver.  Experiments  on  the  treatment  of  the  telluride 
ores  by  roasting  and  cyaniding  have  been  made  at  the  mines,  and  it  is  stated  that 
successful  results  have  been  obtained.  It  is  probable  that  local  works  vrill  be 
erected  on  these  lines,  though  there  is  reason  for  supposing  that  the  very  rich 
concentrates  will  be  more  economically  treated  by  smelting. 

It  is  only  ni^ural  to  expect  that  in  the  neighbourhood  of  such  rich  auriferous 
matrices  as  those  which  occur  in  the  Kalgoorlie  field,  alluvial  deposits  resulting 
from  the  denudation  of  the  lodes  and  dykes  should  also  occur.  For  a  long  time, 
however,  it  appears  to  have  been  thought  that  there  were  no  ancient  drainage 
channels  of  any  depth,  and  that  consequently  no  deep  auriferous  leads  could  exist. 
Until  quite  recently,  therefore,  alluvial  mining  was  confined  to  the  shallow  or 
surface  deposits,  and  these  were  worked  with  considerable  profit  by  dry  blowing. 
These  shallow  deposits  rest  on  a  smooth  floor  of  greyish- white  travertine,  which. 
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for  a  long  time  was  regarded  by  the  miners  as  "  bed  rock.'*  In  September  last, 
However,  some  more  than  usually-enterprising  prospectors  at  Kanowna,  about 
twelve  miles  from  Kalgoorlie,  broke  through  the  travertine,  which  proved  to  be  only 
a  thin  stratum,  and  which  was  found  to  be  underlaid  by  made  ground  consisting 
of  angular  fragments  of  stone,  with  a  few  rolled  pebbles.  By  following  this  down, 
an  extremely  rich  gutter  was  discovered  resting  upon  a  floor  of  decomposed  quartz 
porphyry. 

This  lead  was  worked  into  deep  ground,  widening  out  as  it  was  followed,  and  at 
the  time  of  my  visit  had  been  proved  payable  at  a  depth  of  fifty  feet,  and  was  still 
going  deeper.  The  gold  is  very  angular,  as  a  rule,  indicating  that  it  has  not 
travelled  far  in  contact  with  hard  rocks  ;  but  the  fact  of  its  occupying  an  ancient 
drainage  channel  is  undoubted. 

The  existence  of  the  deep  ancient  valley  which  was  proved  by  RoUo's  Well,  near 
Coolgardie,  and  which  I  have  already  alluded  to,  is  interesting  in  this  connection, 
and  I  have  very  little  doubt  that  deep  leads,  equally  as  rich  as  the  one  at  Kanowna, 
will  yet  be  found  in  the  neighbourhood  of  the  Boulder  dykes.  There  is  evidence  of 
deep  ground  to  the  south-west  of  the  mines,  and  a  creek  (dry  except  in  rainy  weather) 
which  trends  towards  Hannan's  Lake,  has  cut  its  course  through  a  fluviatlle  deposit 
of  ironstone  gravel  some  feet  in  thickness,  which  proves  that  a  much  greater 
rainfall  occurred  in  former  times.  It  can  scarcely  be  doubted,  therefore,  that  the 
denudation  of  these  rich  dykes  has  been  followed  by  the  concentration  of  the  gold 
in  alluvial  gutters. 

In  conclusion,  I  may  refer  to  the  varieties  of  the  telluride  minerals  hitherto 
found  in  the  Boulder  Mines. 

In  the  Journal  of  the  Chemical  Society  for  November,  1893,  •  a  reference  is 
given  to  an  analysis,  by  M.  August  Prenzel,  of  a  mineral  from  Kalgoorlie,  which 
he  identified  as  sylvanite,  or  graphic  tellurium. 

Two  distinct  minerals  were  fairly  plentiful  in  the  mines  at  the  time  of  my  visit. 
One  of  these  was  of  a  pale-yellow  colour,  while  the  other  was  of  an  iron-black. 
No  crystal  forms  were  observed,  and  it  was  a  matter  of  some  difficulty  to  obtain  a 
sufficient  supply  of  either  variety,  in  a  state  of  purity,  to  enable  an  analysis  to  be 
made.  I  am,  however,  indebted  to  Mr.  "W.  P.  Grace  for  a  sample  of  the  pale- 
yellow  mineral  which  has  been  analysed  by  Mr.  J.  C.  H.  Mingaye  (Analyst  to  the 
Geological  Survey  of  New  South  Wales),  and  has  proved  to  be  calaverite. 

The  analysis  gave — 

Te 56-64 

Au 41-76 

Ag -80 

Sp.  Gr.  9*377 

99-20 

— ' 

♦  LXXI  ALXXIL,  No.  CCCCXX,  p.  603. 
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With  regard  to  the  darker  tellurides,  there  may  be  more  than  one  varietj. 
Mr.  T.  A.  Bickard  (State  Geologist  of  Colorado)  informs  me  that  he  has  recognised 
coloradoite — a  telluride  of  mercury — at  Kalgoorlie ;  and  quite  recently  Mr.  W.  F. 
Grace  forwarded  me  a  sample  of  mineral  which  proved  to  be  a  telluride  of  gold, 
Bilyer,  and  mercury,  with  a  trace  of  copper.  Mr  J.  C.  H.  Mingaye  has  made  a 
quantitative  analysis  of  this  mineral,  which  I  have  named  Kalgoorlite,  Vide  Eecords 
of  the  QeoL  Survey  of  N.S.W.,  V.,  Part  IV.,  p.  203. 

I  was  informed  that  telluride  deposits  had  been  found  at  Lake  Lefroy,  about 
twenty-five  miles  S.S.E.  of  the  Boulder,  and  also  near  Broad  Arrow,  twenty. five 
miles  to  the  N.N.W.  It  is  significant  that  these  two  localities  are  on  the  line  of 
strike  of  the  Boulder  dykes,  and  this  would  appear  to  indicate  that  the  intrusions 
have  taken  place  along  a  line  of  weakness,  the  extremities  of  which  are  at  least 
fifty  miles  apart.  It  is  quite  probable,  therefore,  that  other  deposits  of  tellurides 
may  be  discovered  along  the  course  of  this  line. 

I  desire  to  record  my  thanks  to  a  number  of  gentlemen  in  Western  Australia 
for  many  courtesies  which  greatly  facilitated  my  work.  Amongst  these  may  be 
mentioned  Mr.  Wittenoom  (Minister  for  Mines),  Mr.  Crockett  (Acting  Under 
Secretary),  Mr.  O'Connor  (Engineer-in-Chief),  Mr.  H.  P.  Woodward,  Mr.  Maitland 
(G-overnment  Geologist),  Messrs.  Simpson,  Blatchford,  and  Becher,  of  the  Geolo- 
gical Survey,  and  the  managers  of  the  various  mines. 


II. — Notes  on  the  Country  Rock  of  the  Kalgoorlie  Gold-field, 
Western  Australia,  with  a  Bibliography :  by  George  W.  Card, 
Assoc.  R.S.M.,  F.G.S.,  Curator  and  Mineralogist. 

[Plates  I-III.] 


Through  the  courtesy  of  Mr.  B.  F.  Pittman,  Government  Otologist  for  New 
South  Wales,  and  Mr.  W.  Frecheville,  the  Writer  has  had  an  opportunity  of 
examining  specimens  collected  by  them  from  the  Kalgoorlie  Qold-field  during 
the  latter  part  of  1897.  In  October  of  that  year  an  examination  of  some  of  Mr. 
Frecheville's  specimens  revealed  the  inadequacy  of  the  references  to  the  Kalgoorlie 
country  rock  that  had  previously  appeared  in  print.  Mr,  Precheville  thereupon 
Tery  kindly  placed  the  whole  of  his  collections  at  my  disposal  for  examination, 
and  as  the  work  proceeded  it  has  been  a  frequent  matter  of  regret  that  I  did  not 
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make  a  fuller  use  of  the  opportunity.  Mr.  Preclieyille's  notes  on  his  spedmena 
are  incorporated  in  an  interesting  paper*  read  before  the  Institute  of  Mining  and 
Metallurgy,  in  February,  1893. 

The  general  interest  that  has  been  taken  in  this  field  on  account  of  its  promising 
character  and  the  occurrence  of  the  precious  metal  in  the  form  of  telluride, 
together  with  the  uncertainty  that  has  prerailed  as  to  the  true  nature  of  the 
country  rock  and  of  the  lode-stufF,  has  seeaoed  a  sufficient  justification  for 
describing  the  specimens, — all  of  which  are  now  in  tlie  collections  of  the  Mining 
and  Geological  Museum,  Sydney.  While  it  is  hoped  that  the  publication  of  these 
notes  may  throw  some  light  upon  a  difficult  subject,  it  is  fully  recognised  that 
very  much  more  work  will  bo  necessary  both  in  the  field  and  in  the  laboratory 
before  the  story  can  be  written  in  any  degree  of  completeness.  Evidence  of 
special  value  may  be  hoped  for  from  an  eramination  -  of  the  rocks  met  with  in 
cross-cutting  through  barren  ground, — the  evidence  afforded  by  the  examination 
of  the  specimens  that  form  the  subject  of  these  notes  leading  me  to  hope  that 
comparatively  fresh  rock  may  be  met  with  at  no  great  distance  from  the  ore  bodies. 
A  geological  survey  of  the  field  will  shortly  be  commenced  by  the  staff  of  the 
Geological  Survey,  Western  Australia,  and  as  this  survey  and  the  opening-up 
of  the  mines  proceeds,  much  that  is  now  obscure  will  doubtless  be  made  clear. 

About  fifty  thin  sections,  very  carefully  prepared  by  Mr.  C.  Murton,  have  been 
examined,  and  I  am  indebted  to  Mr.  Malcolm  Morrison  for  the  whole  of  the 
specific  gravity  determinations,  and  for  other  assistance.  The  examination  has 
been  prolonged  and  more  difficult  than  it  would  otherwise  have  been  by  reason  of 
the  continual  interruptions  to  which  official  duties  necessarily  render  one  liable. 

Previous  references : — The  specimens  of  Kalgoorlie  ore  received  in  Sydney  from 
time  to  time  being  schistose  in  structure,  it  at  first  seemed  probable  that  the 
country  was  of  that  nature.  In  mining  reports  the  terms  "elate"  and  "  schist ** 
are  found  used  in  connection  with  the  deposits. 

Mr.  S.  Goczel,  in  his  report  to  the  Minister  for  Mines,  Western  Aostralia^t  on 
the  Coolgardie  District,  says, — "  A  large  break  in  the  country,  consisting  princi- 
pally of  coarse-grained  diorite,  extends  over  six  miles  from  N.N.E.  to  S.S,W., 
near  the  township  of  Kalgoorlie  and  encloses  a  countless  number  of  lodes." 

Mr.  H.  T.  L.  Brown,  who  visited  the  field  in  its  early  days  (October,  1895), 
speaking  of  the  Kalgurli  Mine  says  J  (p.  2), — "The  rock  formation  here  consists  of 
talcose, argillaceous,  and  chloritic  schists,  clay  slate,  hornblende  slate,  and  hornblende 
rock,  with  dense  and  crystalline  diorite  dykes,  and  decomposed  dykes  of  a  granitic 
character."    Portions  of  the  lodestuff  from  the  Lake  Yiew  and  Boulder  East  are 


*  Notes  on  a  visit  to  the  0<^  Mines  »t  Katgoorli,  Western  AustraHa.     Ikant.  Inst  Mioing  and  HeUIL,  Locidoo» 
1S98.    Reprinted  in  the  Mining  Journal,  LXVIII,  No.  8264,  pp.  310,  SIl. 

t  Report  on  the  Mines,  Cooliaw^e  District.    Ad  interim  Reut.  Dept  Mines  W.  Austr.  tor  ISM  (18ML  n.  90i 
tAnrifenras  Deposits  o(  Western  Aoftralia.    &  Austr.  Part  P^mt,  Na  S6,  X8B«. 
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deflcribed  as  resembling  decomposed  granite.    In  describing  the  Maritana  Mine 
Mr.  Brown  says  (p.  8), — *'  A  rock  resembling  decomposed  gnmite  rock    •    .    . 
is  looked  upon  as  tbe  chief  auriferous  formation,"  and  refers  to  "  undecomposed 
liomblendic  and  dioritic  rocks." 

In  his  Annual  Progress  Report  for  1896,  Mr.  A.  G.  Maitland,  Government 
Geologist  for  Western  Australia,  says,* — "The  Kalgodrlie  gold-field  consists 
chiefly  of  schists,  intersected  by  dykes  and  masses  of  igneous  rock  the  exact 
nature  of  which  has  not  yet  been  determined." 

Herr  Schmeisser  in  his  report  on  the  Gold-fields  of  Australia  to  the  German 
Govemmentf  makes  brief  references  to  Kalgoorlie.  Speaking  of  the  country 
rocks  of  the  West  Australian  gold  deposits,  he  refers  to  Kalgoorlie  along  with 
Coolgardie,  Yilgam,  and  the  Murchison  as  occurring  in  crystalline  schists  of 
Archean  age.  After  commenting  on  the  loose  use  of  the  word  "  diorite  "  by  the 
ininerB,^  and  deciding  to  name  most  of  the  rocks  so  designated  as  amphibolites, 
Herr  Schmeisser  gives  a  list  of  the  localities  from  which  he  took  specimens  for 
examination,  in  which  are  included  three  from  Kalgoorlie,  viz.,  Great  Boulder 
Hfine,  two  hundred  feet  level ;  Ivanhoe  Mine,  one  hundred  and  ninety-three  feet 
level ;  Hannan's  Brown  Hill,  one  hundred  and' ninety-eight  feet  level.  There  then 
follows  a  general  description  of  the  amphibolites,  in  which  stress  is  laid  upon  the 
presence  of  strongly  pleochroic  hornblende.  It  does  not  appear  what  specimens 
the  description  particularly  applies  to,  and  it  may  be  that  those  from  Kalgoorlie 
'were  classified  by  their  appearance  only  and  were  not  examined  microscopically. 
Se  considers  that  the  amphibolites  may  be  due  to  the  effects  of  pressure  meta- 
morphism  on  eruptive  diabase.  Mica-schist,  talc-schist,  and  phyllite  are  referred  to 
as  forming  the  country  rock  in  some  localities.  It  seems  clear  that  Herr  Schmeisser 
regarded  the  Kalgoorlie  deposits  as  occurring  in  a  more  or  less  schistose  amphi- 
bolite. 

Mr.  Prank  iteed,  Inspector  of  Mines,  Western  Australia,  makes  the  following 
remark  §  : — "  In  connection  with  the  dioritic  schist-rock,  which  is  a  characteristic 
of  the  Western  Australian  Gold-fields,  the  writer  may  state  that  this  formation 
originally  consisted  of  massive  diorite  or  diabase,  but  by  tangential  dynamic 
pressure  it  has  assumed  a  schistose  form.  These  dioritic  schists  occur  as  breaks  in 
tLe  Archean  gneiss  and  granite,  and  form  tbe  country-rock  of  the  West  Australian 
Gold-fields." 

*  Ann.  Kept.  Dept  Minca  W.  Austr.  for  1896  [1807],  p.  27. 

t  Die  Goldfeldor  AMtndaaiens.    Berlin,  1897. 

t  Ort.  eii.  p.  43.  **I>ic  westaustralischen  Golderzla^iferatKtten  tm  Gebiete  der  krjtflallinlrchen  Schiefer  erwecken 
in  geologiscbcr  und  wirthschftftUoher  Beziehung  eio  besonderee  Intercwe.  Ala  Nebengestein  einer  groaeen 
Anahl  von  Golderzgftngen  tritt  in  weiter  Verbrettting  daaelbet  ein  Oeeteln  snf,  welches  ortlich  von  den  Berg- 
leuten  kurzweg  "  uiont "  genoaot  wird.  Dicser  Bezeicbuimg  wUrden  kOrnige  PUgiokloj-Uomblendegeeteine 
entn>recben.  Kommen  auch  im  Murchiaon-Distrikt  nolche  echte  Diorite  als  Kebengesteine  der  Gilnge  vor,  so 
erscbeint  dodi  dis  Mobrsabl  der  sogenaonten  Diorito,  wie  der  UntemiohQng  einer  gfo«en  Anzahl  von  una  an 
Ort  tmd  Stelle  entnommer  Gesteinsproben  ergeben  hat,  als  mehr  oder  minder  vollkommen  geschieferte  Geeteipe, 
w«]i^e  wcsentik^  ana  Hornblende  beatehen.    Sic  werden  daheriun  beaten  ala  AmphlboUte  bezelchnet." 

f  Hydrotbermal  gold-depoaita  at  Peak  Hill.  Western  Australia.  Tram.  Fed.  Init  Mining  Eng.,  1897,  XIV, 
Pt.  1,  pw  92. 
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Mr.  H.  P.  Woodward,  late  Government  Geologist  for  Western  Australia  *  refers 
to  a  range  in  the  neighbourhood  consisting  of  "hard  fine-grained  hornblendic  schists, 
intersected  by  numerous  diorite  dykes."  He  describes  the  deposits  as  "  a  series 
of  fissures  formed  without  yawning,  gaping,  or  faulting,  up  which  lightly  heated 
mineral  solutions  were  forced  which  permeated  the  country  rock  on  each  side  of 
these  cracks,  dissolving  out  certain  of  its  constituents,  and  replacing  them  by  others, 
thus  altering  the  nature  of  the  rock  to  a  large  extent  near  the  fissure  and  gradually- 
less  further  and  further  from  it  until  no  alteration  at  all  took  place,  where  the 
country  rock  remained  in  its  original  form." 

Mr.  E.  F.  Pittman,  in  a  report  to  the  Minister  for  Mines,t  read  as  a  paper  before 
the  AustTalian  Association  for  the  Advancement  of  Science  at  the  Sydney  meeting 
in  January,  1898,  concludes  (p.  140),  "  (1)  That  the  so-called  lodes  are  in  reality 
intrusive  dykes,  and  (2)  that  the  material  of  the  walls,  or  *  country,'  is  of  precisely 
similar  origin,  and  differs  merely  in  the  proportion  of  its  mineral  contents  and  the 
amount  of  alteration  it  has  undergone."  Mr.  Pittman  continues — "  There  is  a 
gradual  transition,  downwards  from  the  talcose  schistose  looking  rocks  of  the 
surface,  to  the  dense  bluish-green  rock  which  is  found  in  the  lower  levels,  and 
which  has  the  appearance,  to  the  eye,  of  a  characteristic  quartz-felsite."  Throughout 
the  lodes  are  referred  to  as  dykes,  and  this  portion  of  the  report  concludes  as 
follows : — "  There  is  little  doubt  that  the  productive  belts  have  been  subjected  to  a 
great  deal  of  crushing,  which  has  produced  the  schistose  or  foliated  structure  so 
characteristic  of  them ;  and  it  seems  reasonable  to  suppose  that  the  gold,  silver, 
mercury,  and  other  metals,  together  with  the  tellurium  and  the  sulphur,  have  beea 
derived  from  solutions  which  deposited  them  between  tKe  folia  of  the  shattered 
rock." 

Mr.  George  J.  Bancroft,  in  a  paper:|:  read  before  the  American  Institute  of 
Mining  Engineers  at  the  February  meeting,  1898,  speaks  as  follows: — "The 
diorite  extends  for  miles  in  all  directions.  But  there  are  two  dikes,  one  ajb  the  sonth- 
west  corner,  and  one  at  the  north-east  corner  of  the  field.  They  are  at  some 
distance  from  the  rich  mines,  but  pieces  of  float  which  I  picked  up  indicate  that 
there  may  be  others  nearer  the  center  of  the  camp.  Prof.  J.  P.  Kemp,  of  the 
Columbia  School  of  Mines,  has  determined  the  dike-rock  to  be  a  pyroxenite 
composed  mostly  of  tremolite  or  actinolite. 

"  Associated  with  the  veins  are  lenticular  bodies  of  graphitic  slate.  These  have 
been  called  eruptives  by  some ;  but  Prof.  Kemp  has  determined  the  rock  to  be  a 
true  slate,  probably  an  altered  and  metamorphosed  clay-rock. 


*  The  KHAlled  Lode  Fonnation  of  HannaD's.    Mining  Journal,  3897,  LXVII,  No.  8248,  p.  1,369. 

t  Notes  on  the  Geology  and  Mineral  Deposita  oi  portions  of  Western  Australia.    Ann.  Rept  Depi.  Mines  and 

Agric.  N.  8.  Wales  for  1897  [1896],  pp.  136-148. 

t  Kalgoorlie,  Westeni  Australia,  and  its  Surroundings. 
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*'  The  rich  area  of  Kalgoorlie  is  characterised  by  a  bluish  tinge  of  the  rocks, 
while  the  rocks  of  the  barren  ground  surrounding  it  have  a  greenish  tinge.  The 
local  mineralogists  have  considered  the  two  shades  as  different  alterations  of  the 
same  rock,  and  have  given  the  name  diorite  to  both. 

"  It  has  been  suggested  that  the  blue  stone  is  a  later  eruptive,  and  that  to  the 
influence  of  this  eruption  the  mineralisation  of  the  camp  was  due,  Prof.  Kemp 
has  determined  the  blue-stone  to  be  a  much  altered  basic-eruptive,  which  is  now 
serpentine  and  chlorite.  The  green-stone,  as  determined  at  Perth,  is  essentially 
the  same,  except  that  there  is  a  little  olivine  present.  Both  rocks  are  so  greatly 
altered  that  it  is  difficult  to  determine  exactly  what  they  were  originally,  so  that 
there  is  no  conclusive  evidence  that  the  blue-stone  is,  or  is  not,  a  later  eruptive. 

"The  veins  are  mineralised  bands  in  a  schistose  country."  Further  on  the 
writer  says,  "  The  ore  is  very  slightly-altered  country  rock." 

In  the  paper*  above  referred  to,  Mr.  Frecheville  gives  the  following  admirable 
description  of  the  country  rock : — "  Two  prominent  varieties  of  country  rock 
were  noticed  in  going  through  the  mines.  One,  forming  the  country  rock  of  the 
western  mines,  such  as  the  Ivanhoe,  Golden  Horseshoe,  Oreat  Boulder,  and  Lake 
View,  and  also,  the  predominant  country  rock  of  the  whole  belt,  is  a  fine-grained,, 
green,  massive  rock  of  only  moderate  hardness,  being  easily  scratched  by  a  knife, 
with  a  homogeneous  appearance, — although  on  looking  very  closely  into  it,  very 
minute  specks  of  glassy  quartz,  of  a  black  metallic-looking  mineral,  and  an  occa- 
sional speck  of  pyrites,  cau  be  seen  here  and  there.  The  other  rock,  of  a  grey 
appearance,  was  noted  in  the  more  eastern  mines,  such  as  the  Australia,  Kalgoorli, 
Ac.  This  rock  has  also  generally  a  homogeneous  appearance,  and,  although  of  a 
distinct  colour,  has  a  good  deal  of  resemblance  to  the  green  variety,  both  in  its  low 
degree  of  hardness,  its  texture,  and  in  having  fine  specks  of  pyrites  and  of  a  black: 

metallic-looking  mineral  scattered  through  it Sometimes,  as  in 

the  Australia  workings,  both  varieties  of  rock  are  met  with  in  the  same  mine." 

'    A  preliminary  report  on  the  specimens  now  described  has  been  made  by  the 
Authort  in  connection,  in  which  the  following  conclusions  are  arrived  at — 

"The  country  rock  is  generally  soft,  of  a  green  colour,  and  has  a  schistose 
structure,  which  sometimes  occasions  a  considerable  amount  of  fissility.  The 
divisional  planes  exhibit  a  silvery  sheen,  due  to  the  development  of  secondary  mica. 

"  That  this  rock  is  of  igneous  origin  is  evident  from  its  mineralogical  constitution 
and  structure.  Quartz,  felspar,  ilmenite,  and  magnetite  are  among  the  original 
constituents,  and  that  characteristically  igneous  structure,  the  micro-pegmatitic, 
so  common  among  the  acid  eruptives,  is  sometimes  well  shown  («.y.,  the  Australia 
and  Ivanhoe  country  rocks).  The  green  colouration  is  due  to  chlorite,  which 
acts  as  a  pigment  when  finely  disseminated  as  it  generally  is." 

♦  Op.  cit.  p.  810. 

t  Ann.  Kept.  Dept  MiiMt  and  Agrio.  N.  8.  Walee  for  1897  (1898],  p.  192. 
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"  1.  The  country  rock  on  the  hanging  and  f  ootwall  sides  of  the  deposit  is  one  and 
the  same. 

"  2.  The  country  rock  is  of  igneous  origin  and  belongs  to  the  acid  group  ;  in  all 
probability  it  is  a  quartz-felspar  porphyry,  but  may  approximate  to  a  granite  in 
places. 

"3.  The  country  rock  has  undergone  great  alteration,  both  chemical  and 
mechanical.  It  would  appear  probable  that  deep-seated  alteration  occurred 
prior  to  the  lateral  crushing  that  imparted  to  the  rock  its  fissility  and  schistose 
structure.  Subsequently,  solutions  containing  metallic  salts,  silica,  carbonates  of 
lime  and  magnesia,  and  possibly  alumina,  permeated  the  rocks,  depositing  their 
contents  in  the  spaces  resulting  from  the  crushing  just  referred  to  and  by 
pseudomorphous  replacement. 

''  4.  The  '^  lodes  *'  represent  belts  along  which  the  crushing  effects  have  been  most 
seyere,  and  the  deposition  of  secondary  material  more  abundant.  They  are,  in  fact, 
more  highly  altered  portions  of  the  country  rock." 

While  there  is  thus  a  general  consensus  of  opinion  that  the  Kalgoorlie  deposits 
occur  in  an  area  of  very  ancient  igneous  rocks  that  have  been  rendered  more  or 
less  fissile  by  pressure,  there  is  considerable  difference  of  opinion  as  to  the  exact 
nature  of  the  country  rock.  While  there  is  a  tendency  to  fall  back  upon  that 
talismanic  word  "  diorite,"  it  does  not  appear  that  recourse  has  been  had  to  the 
microscope  to  any  extent.  There  can  be  no  doubt  that  diorite  dykes  exist,  and 
one  such  will  be  referred  to  in  the  course  of  this  paper;  but  it  would  appear  as  if 
every  green  rock  not  showing  readily  recognisable  macroscopic  characters  has  been 
set  down  as  diorite.  In  the  succeeding  pages  of  this  paper  abundant  evidence  will 
be  brought  forward  that,  whatever  the  true  country-rock  may  be,  it  is  not  a 
diorite.  To  the  Australian  miner  "diorite"  is  a  word  to  conjure  with;  this 
probably  arising  from  the  fact  that  gold  reefs,  in  the  Southern  Hemisphere  at 
any  rate,  are  very  commonly  associated  with  diorite  dykes.  When  a  property  is 
to  be  placed  on  the  market  it  is  especially  desirable  to  find  diorite,  and  there  is  no 
rock  from  a  sandstone  to  a  granite  that  the  Writer  has  not  at  some  time  or  other 
heard  classed  as  such. 

Description  of  the  Specimens, — ^The  specimens  now  under  description  come  from 

the  following  mines : — 

Boulder  Perseverance, 

Great  Boulder, 

Boulder  Junction, 

Boulder  Main  Seef , 

Lake  View, 

Lake  View  Consols, 

Lake  View  and  Boulder  Junction, 

Australia, 

Australia  East  Lease, 

Kalgurli. 
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As  mentioned  by  Mr.  Freeherille,  these  comprise  two  varieties — to  the  unaided 
eye,  that  is.  Under  the  mfcroecope  these  are  seen  to  be  one  and  the  same  rock,  the 
difference  being  one  of  colour  only,  due  to  the  proportion  of  chlorite  present  as  a 
pigment.  The  distinction  between  light  green  and  bluish  green  varieties,  drawn  by 
Mr.  Bancroft,  is  not  exemplified  by  this  set  of  specimens.  While  the  actual  lodestufE 
has  a  decided  schistosity,  this  would  not  appear  to  be  the  case  with  the  country  rock, 
even  in  the  immediate  vicinity  of  the  lodes ;  and,  while  in  the  descriptions  below  a 
tendency  to  schistosity  will  generally  be  noted,  there  are  cases  where  it  is  entirely 
absent.  As  the  microscope  evidence  points  to  the  practical  identity  of  the  whole 
series,  it  will  be  well,  before  describing  them  in  detail,  to  avoid  repetition  by 
summarising  the  characters  of  the  constituent  minerals.  The  recognisable  minerals 
present  are  quartz  (primary  and  secondary),  y«Zirpar  (ortkoelase  and  plagioclase) ^ 
iitaniferous  iron  ore  (with  leutaxene)^  magnetite^  pyrites^  carbonates  {caldte^  ^^0* 
apatite^  chlorite^  and  $erieite.  Of  these  quartz^  fehpar^  tlmenite^  magnetite^  and 
t^atite  may  be  regarded  as  primary. 

Quartz  is  almost  invariably  present.  With  one  possible  exception  it  is  never 
idiomorphic.  It  occurs  in  groups  of  irregular  grains  which  generally  extinguish 
simultaneously  between  crossed  nicols.  These  grains  vary  in  size  'down  to  the 
very  smallest  particles.  There  can  be  no  doubt  that  these  groups  of  quartz- 
grains  in  optical  continuity  with  one  another  represent  individuals  that  have  been 
split  up  into  isolated  portions.  They  may  be  conveniently  compared  to  archi- 
pelagoes of  islets.  In  connection  with  these  archipelagoes  the  following  points 
may  be  noted: — 

{a)  Every  gradation  can  be  traced  from  the  origination  of  cracks  traversing 
the  quartz,  through  gradually  widening  channels  of  separating  matrix,  to 
minute  widely-separated  grains  which  finally  disappear  altogether. 

(5)  The  members  of  each  archipelago  extinguish  together :  occasionaUy 
strain-shadows  may  be  noticed,  or — ^rarely — dislocation  has  taken  place. 

{e)  Transparent  colourless  rods  are  frequently  present  as  inclusions.  These 
may  sometimes  be  seen  traversing  two  or  more  separated  grains  and  in 
some  cases  the  interstitial  material  also. 

(J)  Bands  of  inclusions  can  sometimes  be  traced  into  successive  grains  like 
the  rods  in  c. 

It  must  be  pointed  out  that  this  invasion  and  absorption  of  the  quartz  in  no  way 
resembles  the  corrosive  action  of  a  molten  magma.  In  this  paper  no  attempt  will 
be  made  to  deal  with  the  processes  by  which  the  absorption  is  effected.  The 
change  would  appear  to  be  initiated  along  cracks.  The  replacing  material  is 
frequently  calcite.  It  may  be  that  the  process  is  to  some  extent  one  of  peeudo- 
morphous  replacement.    The  transparent  rods  have  a  slight  tendency  to  cluster 
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near  the  margin  of  the  grains.  Their  continuation  beyond  the  limits  now  occupied 
by  the  containing  quartz  is  evidence  of  the  former  extension  of  the  latter.  The 
effect  of  pressure  in  bending  one  of  these  rods  is  sometimes  seen. 

Secondary  quartz  is  sometimes  present. 

Felspar — It  is  only  occasionally  that  felspar  substance  can  be  detected  in  a 
condition  in  which  it  can  be  identified  with  certainty,  but  the  appearance  of  whitish 
patches  with  rectilinear  outlines  on  a  cut  surface  is  often  very  suggestive  of  its 
former  presence.  The  change  undergone  has  been  principally  the  development  of 
sericitic  mica.  Both  orthoclase  and  plagioclase  occur.  The  felspar  is  occasionallj 
associated  with  areas  of  micropegmatite. 

Titaniferous  Iron  Ore — ^As  constantly  present  as  the  quartz  in  both  country 
rock  and  lodestufi^.  It  is  sometimes  associated  with  crystallised  magnetite,  and,  in 
the  lodestuff,  with  secondary  pyrites.  It  occurs  in  grains  of  most  irregular  outline, 
and  sometimes  in  such  abundance  as  to  give  a  spotted  appearance  to  hand 
specimens  of  the  rock.  Alteration  is  always  in  evidence.  Sometimes  this  consists 
in  the  characteristic  development  of  leueoxene;  but  frequently  the  change  has  been 
more  thorough,  and  the  whole  crystal  pseudomorphously  replaced  by  an  opaque 
yellowish  product.  There  is,  perhaps,  a  tendency  to  granulation  as  the  ore-body 
is  approached. 

Magnetite — Not  of  such  common  occurrence  as  the  titaniferous  iron  ore. 
It  occurs  in  little  octahedral  crystals,  and  its  presence  can  frequently  be  detected 
as  magnetic  particles  in  the  crushed  rock.  Both  it  and  the  titaniferous  iron  oro 
sometimes  occur  as  microscopic  dust  and  act  as  a  pigment. 

Apatite — Occasionally  occurs  as  small  grains  in  the  matrix. 

Sericitic  Mica — Always  present.  The  vividly  polarizing  little  rods  of  the 
substance  have  a  criss-cross  arrangement  when  the  rock  is  not  schistose ;  in  the 
latter  case  they  are  foliated,  thereby  causing  the  schistosity.  It  would  appear  as  if 
prolonged  deep-seated  alteration  preceded  the  foliation — and  consequently  the 
mineralisation — of  the  ore-bodies. 

Chlorite — ^This  is  not  such  an  important  constituent  as  the  deep  green  colouration 
would  often  suggest.  It  is  generally  scaly,  and  may  be  regarded  as  a  pigment : 
when  absent  the  rocks  are  light-coloured.  It  is  sometimes  evidently  just  as  much 
a  secondary  product  as  the  carbonates  and  pyrites ;  alumina  has,  in  fact,  been 
detected  in  the  mine  waters  (p.  36). 


Carhonatet — The  powder  on  a  cut  surface  of  most  of  the  specimens  effervesces 
more  or  less  freely  when  treated  with  dilute  acid.  Tinder  the  microscope  they 
appear  either  in  distinct  crystalline  areas  or  scattered  promiscuously  over  the  slide 
as  an  ill-defined  cloudy  product.    The  presence  of  carbonate  of  magnesia  is  shown 
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by  analjBiB,  and  Bometimes  also  bj  tbe  acid  haying  little  when  cold.  Calcite  is  an 
important  gangue  material  in  the  lodestuff,  sometimes  occurring  in  large  masses 
with  calayerite  (Block  14).    Quartz  is  frequently  replaced  by  calcite. 

Pyrites — ^A  common  constituent  of  the  lodestuff,  and  to  a  much  less  extent 
of  the  rock  in  its  vicinity. 

In  one  or  two  of  the  slides  a  strongly  pleochroic  brown  mineral,  possibly  with 
straight  extinctions,  is  very  sparingly  present. 

Boulder  Main  Beef, 

Specimens  8447,  8448,  8449,  8451,*  are  from  the  near  neighbourhood  of  one 
nother  as  shown : — 


-.*  ^ 


-£> 


Wali^cdt. 


£ 


8451.  Country  rock  on  the  hanging- wall  side — A  greenish,  roughly  schistose, 
felsitic-looking  rock ;  specific  gravity  29.  Magnetite  can  be  seen  in  small  octahedral 
crystals.  Cut  surfaces  are  very  calcareous,  show  leucoxene  pseudomorphs,  and 
have  a  mottled  green  and  white  appearance.  Under  the  microscope  quartz  is 
plentiful  in  grains  of  considerable  size ;  they  are  evidently  the  remnants  of  much 
larger  individuals,  as  described  above  (Plate  I,  Fig.  1).  A  good  instance  is 
afforded  of  transparent  rods  traversing  several  fragments  of  quartz  and  also  the 
interstitial  material.  Although  these  rods  would  appear  to  have  been  dislocated 
to  some  extent,  the  quartz  grains  they  traverse  show  no  signs  of  optical  strain. 
There  is  an  exception  to  this,  however,  in  the  case  of  one  group  of  fragments,  a 
member  of  which  has  a  different  optical  orientation  to  the  rest  of  the  group. 
The  iron  ores  are  sometimes  intimately  associated  with  one  another.  The 
titaniferoas  iron  ore  is  very  irregular  in  outline  (Plate  I,  Eig.  2),  being  deeply 
indented  by  inlets  of  matrix.  Magnetite  is  occasionally  included  in  the  quartz. 
Chlorite  is  not  abundant,  and  occurs  in  more  or  less  well-defined  areas.  Here 
and  there  are  small  patches  of  micropegmatite.  The  matrix  consists  largely  of  an 
aggregation  of  transparent  little  crystalline  rods  and  imbricating  scales ;  these 
show  vivid  colours  between  crossed  nicols  and  generally  have  a  criss-cross 
arrangement,  but  are  sometimes  well  drawn  out. 

*  Thete  numbert  are  those  under  which  the  rock  specimens  are  registered  at  the  Mining  Museiun,  Sydney. 


20  BecorJs  oftlu  QeoUgieal  Survetf  efNew  South  Wales.         [tol.  tl 

8448.  From  a  depth  of  one  hundred  and  serentj  feet,  next  the  hanging-wall. 
Specific  gravity,  3.  A  soft  dark-green  rock  with  white  areas,  giving  it  an  appearance 
of  brecciation.  Crystals  of  titanif  erous  iron  ore  and  magnetite  are  conspicuous,  and 
in  some  respects  the  rock  is  not  unlike  a  chlorite  schist.  Calcite  is  abundant  in  the 
light  areas.  Under  the  microscope  the  mottled  green  and  white  appearance  is  teen 
to  be  due  to  the  irregular  distribution  of  chlorite,  bright  green  scales  of  which 
mineral  occupy  a  considerable  proportion  of  the  rock.  A  little  quartz  is  present 
showing  a  zone  of  interaction  between  it  and  the  matrix.  The  base  consists  princip- 
ally of  scales  of  chlorite  and  water-clear  granules,  but  here  and  there  the  vividly- 
polarizing  rods  are  seen. 

8447  (Plate  II,  Fig.  2).  From  the  hanging  wall.  A  very  pyritous  roughly- 
schistose  rock ;  specific  gravity,  314.  The  divisional  planes  are  coated  with 
sericitic  mica,  a  silvery-green  appearance  being  thereby  imparted  to  the  rock. 
Strong  effervescence  follows  the  application  of  weak  acid  to  a  cut  surface,  calcite 
being  abundantly  present  both  in  veins  and  generally  distributed  throughout  the 
rock.  Under  the  microscope  some  titanif  erous  iron  ore  in  small  grains  and  much 
pyrites  are  detected.  The  pyrites  occurs  as  small  grains  and  crystals  arranged  in 
bands  or  patches,  or  scattered  through  the  rock.  Calcite  is  abundant.  Quartz 
occurs  in  very  small  fragments  only :  secondary  silica  is  also  present.  The  general 
appearance  of  the  slide  is  that  impressed  upon  it  by  the  predominating  carbonate 
grains  and  streaks  of  sericite.  Some  of  the  quartz  and  calcite  occurs  as  lenticles 
following  the  general  trend  of  the  sericitic  bands,  which  direction  is  also  often 
followed  by  the  bands  of  pyrites.  This  is  best  shown  when  calcite  it  leot 
abundant,  in  which  case  something  approximating  to  a  mylonitic  structure  appears, 
portions  of  the  ground  mass  occupying  the  face  between  the  sericite  fibres,  and 
presenting  a  mosaic-like  appearance.  It  would  appear  as  if  lines  of  shearing  were 
thus  indicated  along  which  the  quartz  has  been  rendered  lenticular  or  even  passed 
into  a  mosaic. 

8449.  From  the  f ootwall  at  a  depth  of  one  hundred  and  seventy  feet,  A  greenish 
pyritous  rock  ;  specific  gravity,  2*9.  There  is  a  slight  tendency  to  schistosity  and 
a  general  felsitic  aspect.  The  abundant  presence  of  carbonates  is  indicated  by 
copious  effervescence  all  over  a  cut  surface  when  treated  with  weak  add.  Magne* 
tite  can  be  readily  picked  out  from  the  pulverised  stone.  Under  the  microscope^ 
bj  refiected  light,  certain  conspicuous  opaque  white  patches,  irregular,  bat  with  a 
tendency  to  rectilinear  outlines,  may  possibly  represent  felspar.  Iron-ores  are 
represented  by  titaniferous  iron,  with  characteristic  leucoxene  alteration,  and  a 
mineral  like  magnetite,  but  with  an  irregular  marginal  zone  of  opaque  white 
material  which  may  be,  perhaps,  classed  as  titano-ferrite.  Quartz  hat  formerij 
occupied  large  areas,  but  absorption  has  been  so  effective  that  these  are  now,  for 
the  most  part,  represented  by  small  fragments  widely  separated  bj  interstitiai 


PABT  1.]  Cabd  :  KalgoorU^  Socka.  27 

matter.  The  quartz  has  been  squeezed  (without  shattering)  to  some  extent,  and 
strain-shadow  phenomena  are  occasionally  present.  The  component  fragments 
of  these  quartz  groups  are  sometimes  separated  by  tongues  of  calcite,  and  rod-like 
inclusions  may  be  seen  continued  across  successive  grains. 

In  places  the  residual  quartz  grains  have  an  appearance  bearing  some  resemblance 
to  micropegmatitic  structure,  and  the  possibility  is  suggested  that  this  structure, 
as  exhibited  by  the  quartz  in  an  altered  rock,  may  sometimes  be  of  secondary 
origin.  Scaly  chlorite  is  present,  principally  aggregated  in  the  dusky  patches 
already  referred  to. 

The  ground  mass  is  in  part  calcareous,  but  very  much  of  it  consists  of  colourless 
Tividly  polarising  scales  and  granules,  while  wiaps  of  sericite  wind  round  the  quartz 
fragments  or  are  drawn  out  into  lines. 

8150.  Country  rock.  A  chloritic,  pyritous  rock  with  a  specific  gravity  of  2*9. 
Magnetite  and  leucoxene  are  well-shown  on  cut  surfaces,  and  vigorous  effervescence 
follows  the  application  of  weak  acid  to  the  latter.  Under  the  microscope  magnetite 
ia  seen  as  small  crystals.  Titaniferous  iron  ore  sometimes  occurs  in  linearly- 
disposed  bars.  Chlorite  is  very  abundant.  The  slide  shows  a  large  patch  of 
micropegmatite  with  an  approximation  to  centric  structure,  a  portion  of  which 
ia  traversed  by  transparent  rods. 

A  comparison  between  these  specimens  taken  from  different  portions  of  the 
mine  brings  out  the  following  points : — 

1.  The  similarity  between  the  hanging  and  footwall  country  proves  the  rock 

on  either  side  of  the  lode  to  be  identical.  The  deposit  is  not,  therefore, 
likely  to  be  a  contact  one,  and  it  will  be  difficult  to  prove  whether  faulting 
has  taken  place  or  not. 

2.  Alteration  would  appear  to  become  more  intense  as  the  ore-body  is 

approached.  G-eneralisation  is  unreliable  when  based  upon  the  examin- 
ation of  so  small  a  number  of  specimens,  yet  it  would  seem  as  if  the 
hanging-wall  rock  were  more  schistose  and  more  calcareous  than  that 
in  its  vicinity  further  from  the  lode,  and,  further,  as  the  ore-body  ia 
approached,  the  quartz  shows  a  tendency  to  become  scattered  and  finely- 
divided,  and  is,  perhaps,  replaced  to  some  extent  by  lenticles  of  mosaic. 

Great  Boulder  Mine» 

8444.  Country  rock  from  the  footwall.    An  olive-green,  schistose,  pyritoua  and 
caleareous  rock,  traversed  by  a  calcite  vein  ;  specific  gravity,  2'S9.    In  appearance  . 
the  rock  approximates  to  a  chlorite  schist.    Abundant  leucoxene  pseudomorphs 
are  visible  on  cut  surfaces.     A  special  examination  was  made  of  this  rock  with  a 
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view  to  ascertaining  the  nature  of  the  carbonates.  A  piece  free  from  calcite  veins 
was  crashed  and  treated  with  warm  citric  acid.  Considerable  effervescence  ensued 
indicating  the  general  presence  of  carbonate  of  lime.  Subsequent  treatment  with 
cold  hydrochloric  acid  occasioned  slight  effervescence,  which  became  brisk  on 
warming.  Carbonate  of  magnesia  is  probably  present,  as  well  as  carbonate  of 
lime.  A  few  grains  of  magnetite  are  visible.  Splitting  can,  to  some  extent,  be 
effected  along  planes  coated  with  silvery  mica.  Under  the  microscope  chlorite  is 
seen  to  be  in  much  less  quantity  than  one  would  be  led  to  expect  from  the  colour 
of  the  rock.  The  areas  of  residual  quartz  are  generally  small,  but  widely  separated 
pieces  may  sometimes  be  seen  extinguishing  together.  The  existence  of  strain  in 
the  quartz  is  indicated  by  irregular  extinction  and,  perhaps,  by  lines  of  inclusions. 
Blade  or  rod-like  inclusions  traverse  the  quartz  as  usual.  With  high  powers  the 
base  can  be  resolved  into  a  complex  of  chloritic  scales  and  colourless  microUtes  of 
white  mica ;  these  latter  are  sometimes  arranged  in  lines,  giving  rise  to  a  general 
streakiness. 

8443.  Country  rock  from  the  hanging  wall. — A  greenish,  schistose,  calcareous 
rock,  very  similar  in  appearance  to  8444;  specific  gravity,  2  84.  A  cut  surface 
shows  very  numerous  small  pseudomorplis  of  leucoxene  and  some  pyrites.  The 
general  appearance  of  the  rock  when  broken  across  the  planes  of  schistosity  is 
that  of  a  porphyroid.  Under  the  microscope,  as  the  schistose  structure  and  the 
sheen  of  the  rock  would  lead  one  to  expect,  there  is  a  great  development  of  white 
mica.  Showing  vivid  interference  colours,  the  mica  can  be  seen  in  shreds  occupying 
large  areas,  or  sweeping  round  and  past  the  other  constituents.  With  high  powers  it 
may  be  resolved  into  minute  crystals,  among  which  are  scattered  colourless  needles 
of  other  minerals.  Chlorite  is,  in  places,  spread  over  such  areas  of  white  mica  in  the 
form  of  scales,  and  acts  as  a  pigment.  It  is  not  abundant,  and  sometimes  lies  along 
the  foliation  planes.  Granular  aggregations  of  calcite  are  common.  Lying  in  this 
ground  mass  of  colourless  mica,  cloudy  carbonates  and  green  chlorite,  are  very 
numerous  small  fragments  of  titauif  erous  iron  ore  and  quartz.  The  former  is  entirely 
replaced  by  dirty-white  alteration  products,  while  the  quartz  is  evidently  in  a  very 
advanced  stage  of  absorption.  One  of  the  larger  fragments  of  quartz  is  seen 
shedding  its  outer  portions  in  successive  coats  through  the  introduction  of  chloritic 
and  other  material.  That  the  quartz  fragments  belong  to  individuals  formerly 
much  larger  is  evidenced  by  the  presence  of  outlying  grains,  sometimes  barely 
discernible,  in  optical  continuity  with  them,  but  separated  by  calcite,  mica,  &c. 
Other  fragments  are  seen  surrounded  by  a  clear  area  giving  mottled-grey  effects 
between  crossed  nicols,  and  resolvable  with  high  powers  into  a  structureless  base 
containing  numerous  colourless  plates  and  rods  with  shreds  of  white  mica. 
Similar  areas  in  which  quartz  is  not  now  visible  may  indicate  its  total  absorption 
and  disappearance.  Quartz  fragments  are  sometimes  intruded  by  tongues  of 
calcite. 
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8513.  Ore  from  winze,  below  two  hundred  foot-level. — This  is  similar  in 
appearance  to  the  country  rock  just  described ;  but  a  much  larger  quantity  of 
pyrites,  in  the  form  of  very  minute  cubes,  is  present.  A  cut  surface  shows  areas 
of  white  calcite,  and  is  traversed  by  minute  faults.  Under  the  microscope  it  is 
seen  to  consist  principally  of  calcite,  chlorite,  and  pyrites.  Quartz  is  even  now 
conspicuous,  and  would  appear  to  have  been  abundant  once,  as  the  grains  are  much 
shrunken  and  lie  in  a  granular  aggregate  of  clear  anisotropic  particles  with 
calcite.  In  other  cases  such  aggregates  exist  by  themselves,  the  quartz  being 
entirely  gone. 

8436.  Ore. — This  is  pyritous,  and  has  a  spotted  appearance  due  to  iron-ores 
and  blebs  of  quartz;  specific  gravity,  2*91.  Under  the  microscope  quartz  is 
abundant,  occurring  in  blebs  of  considerable  size.  The  quartz  occasionally  shows 
what  appears  to  be  crystallographic  outline,  and  may  perhaps  be  secondary.  As 
before  outlying  islets,  in  optical  continuity  with  the  main  mass,  point  to  the 
original  greater  extension  of  the  individuals.  This  is  further  proved  by  the 
irregularity  in  the  outline  of  the  grains,  by  the  continuation  of  inclusions  and  lines 
of  inclusions  into  the  matrix,  and  by  the  appearance  of  the  contact  zone.  Occa- 
sionally complete  replacement  by  mosaic  has  taken  place.  The  operations  involved 
are  seen  to  consist,  in  part,  of  the  extension  from  the  quartz  into  the  peripheral 
region  of  colourless  blade-like  and  acicular  crystals,  little  plates,  &c.,  and  gradations 
can  be  traced  to  areas  still  behaving  as  quartz  between  crossed  nicols,  and  yet 
almost  entirely  occupied  by  such  aggregates.  "Strain-shadow**  phenomena  are 
practically  absent,  but  the  larger  individuals  of  quartz  are  sometimes  traversed  by 
lines  of  inclusions.  The  ground  mass  consists  largely  of  calcite  and  shreds  of 
vividly-polarising  white  mica  with  chlorite,  imbedded  in  which  are,  in  addition  to 
the  quartz,  grains  of  magnetite  and  leucoxene  pseudomorphs. 

8i35.  Another  specimen  of  pyritous  lode-stuff,  possessing  a  rough  schistosity ; 
specific  gravity,  2*85.  This  must  represent  an  advanced  stage  in  alteration.  A 
very  thin  section  is  perfectly  transparent,  and  shows  the  rock  to  consist  of  more  or 
less  foliated  white  mica  and  chlorite  with  calcite,  quartz,  and  iron-ores.  Quartz 
now  occurs  only  as  very  small  grains,  the  former  greater  extension  of  whicb  is 
indicated  by  the  irregularly-polarising  areas  adjacent  to  them.  Calcite  occurs  in 
definitely-bounded  plates.  The  white  mica  is  largely  drawn  out  linearly,  thereby 
imparting  to  the  rock  its  fissility ;  it  also  occurs  in  criss-cross  fashion. 

8467.  Telluride-ore  from  the  Boulder  Perseverance — A  slide  from  this  showed 
large  individuals  of  titaniferous  iron  ore  with  characteristic  leucoxene,  magnetite, 
and  pyrites.  Quartz  is  seen  in  various  stages  of  obliteration.  The  opacity  of 
the  slice  is  against  much  detail  being  made  out  in  the  ground  mass,  but  it  is  largely 
composed  of  calcareous  material  and  colourless  scales,  rods,  &c.,  variously 
aggregated. 
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Kalgwli, 
8159.  Country  rock — A  dark-green,  somewhat  feUitic-looking  rock,  containing 
the  needle  variety  of  arsenical  pyrites ;  specific  gra?ity,  2'9  L    Under  the  microscope 
iron  ores  are  seen  to  be  abundant,  scattered  in  a  granular  condition  through  the 
slice.     Magnetite  is  in  distinct  crystals,  and  titaniferous  iron  ore  is  in  an  advanced 
stage  of  alteration.    The  spaces  occasioned  by  the  irregular  outline  of  the  latter 
are  occupied  principally  by  chlorite.    Pyrites  is  not  very  abundant.    The  evidence 
afforded  by  this  rock  is  of  special  importance  from  the  presence,  suspected  in  some 
of  the  rocks  described  above  but  hero  beyond  doubt,  of  felspar.     It  is  generally 
very  much  altered,  more  especially  in  the  direction  of  replacement  by  calcite,  but 
simple  and  multiple  twinning,  and  occasionally  crystal lographic  outlines,  are  distinct 
enough.   The  felspar  does  not  appear  to  have  undergone  crushing,  but  has  sometimes 
been  broken  up  into  isolated  portions  by  a  process  of  absorption  similar  to  that  so 
often  referred  to  already  in  this  paper  as  being  characteristic  of  the  primary  quartz 
in  all  the  specimens  now  being  described.     Quartz  occuhi  in  small  fragments, 
neighbouring  pieces  sometimes  indicating  by  their  simultaneous  extinction  their 
community  of  origin.      The  ground  mass  consists  of  scaly  chlorite,  calcareous 
material,  and  colourless  spots,  rods,  and  rhomboidal  plates ;  it  would  seem  as  if 
these  latter  were  in  part  calcite  set  in  a  clear  structureless  base.     Veins  of  calcite 
and  of  secondary  quartz  are  present.      The  quartz  is  to  some  extent  traversed  by 
highly  refracting  rods  which  may,  perhaps,  be  rutile,  although  not  forming  a 
sagenite  web. 

8457.  Another  specimen  of  country  rock  very  similar  in  appearance  to  the 
foregoing ;  specific  gravity,  298.  A  cut  surface  shows  numerous  opaque  white 
spots,  imparting  to  it  a  mottled  appearance.  These  latter  sometimes  have  recti- 
linear outlines  and  are  suggestive  of  felspar.  Pyrites  is  present  in  veins  and  specks, 
and  the  rock  is  calcareous — more  espacially  thewhite  spots.  Much  magnetic  iron- 
ore  is  present.  Under  the  microscope  quartz  is  seen  in  very  distinct  grains,  which 
are  often  much  elongated  in  form,  but  not  lenticular.  It  generally  occurs  in  groups, 
the  individuals  of  which  extinguish  sharply  together  with  the  barest  possible  indi- 
cation of  strain  phenomena.  The  section  is  traversed  by  dusky  lines  (shearing  ?) 
to  which  the  quartz  fragments  show  a  tendency  to  conform  in  the  orientation  of 
their  longer  axes.  The  invasion  of  quartz  by  sericite  and  calcite  is  well  shown. 
Where  not  obscured  by  calcareous  material  the  base  is  seen  to  consist  very  largeljr 
of  minute  vividly-polarising  rods  of  sericite,  frequently  arranged  in  criss-croes 
fashion,  but  sometimes  drawn  out  in  one  direction,  with  water-clear  interstitial 
matter.  These  clear  areas  are  frequently  approximately  rectilinear  and  are  to 
some  extent  outlined  by  chlorite  ;  they  may  represent  felspar.  Scaly  chlorite  ia 
disseminated  through  the  rock. 

8509.  Typical  ore,  occurriog  in  stringers  traversing  the  country — ^The  specimens 
hitherto  described  have  been  dark  in  colour,  but  this,  together  with  some  from  the 
Australia  East  Lease,  are  very  much  lighter.    It  is  grey  in  colour,  with  a  somewhat 
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tnchytic  appearance  and  a  dight  tendency  to  fissilitj.  Tbe  divisional  planes  are 
conspicuon^  seridtie.  It  is  abundantly  speckled  with  titanif  erous  i  ron-ore  and  mag- 
netite, and  a  slight  effervescence  is  noticeable  on  a  cut  surface  when  treated  with 
acid.  Close  inspection  reveals  the  presence  of  limpid  grains  of  quartz  in  abundance. 
The  rock  shows  a  little  pjrites  and  weathers  a  deep  red-brown  eolonr.  Under  the 
microBcope  it  is  seen  that  the  difference  in  appearance  is  one  mainly  of  colour, 
consequent  upon  the  entire  absence  of  chlorite.  There  are  the  same  archipelagoes 
of  optically-continuous  quartz  traversed  by  transparent  rods.  Vividly-polarising 
seriate  is  abundant.  It  is  generally  arranged  in  one  direction,  but  sometimes  lies 
criss-cross.  Much  of  the  quartz  is  seen  to  be  almost  entirely  replaced  by  such 
sericite.    Carbonates  are  abundant. 

8455.  From  a  telluride  vein  (PI.  II,  Pig.  3,  and  PI.  Ill,  Pig.  2)— This  specimen 
shows  on  one  side  a  vein  of  quartz,  about  four  millimetres  thick,  bounded  on  either 
side  by,  and  to  some  extent  containing,  a  brassy-looking  telluride  of  gold  (calaverite) 
closely  resembling  pyrites.  The  telluride  also  invades  the  rock  for  a  distance  of 
about  a  centimetre,  staining  it  the  chocolate  tint  that  appears  to  be  characteristic 
of  the  weathering  of  telluride  orea.  The  rock  is  dark-green  in  colour,  speckled  with 
smidl  crystals  of  magnetite,  and  shows  leucoxene  pseudomorphs  abundantly  on  a 
cut  surface ;  specific  gravity,  3.  Under  the  microscope  chlorite  and  carbonates  are 
seen  to  occur  in  great  abundance,  constituting  a  base  in  which  are  set  the  iron- 
ores  and  residual  quartz-grains  of  the  usual  character.  To  investigate  the  nature 
of  the  carbonates  the  cover-glasses  were  removed  from  some  of  the  slides.  Very 
dilute  hydrbchloric  acid  gave  rise  to  copious  effervescence.  When  this  had  sub- 
sided very  little  additional  effect  was  produced  by  concentrated  acid — hot  or  cold. 
It  thus  appears  that  the  bulk  of  the  carbonates  are  lime  rather  than  magnesia. 
Naturally,  the  removal  of  the  carbonates  brings  the  chlorite  into  greater  prominence. 

Lake  View  Consols. 
8460.  Lode-stuff — ^A  pyritous,  calcareous,  light-coloured  rock,  with  a  slight 
greenish  tinge  in  places;  specific  gravity,  2*9.  It  is  distinctly  fissile,  showing 
sericite.  Under  the  microscope  the  highly  altered  condition  of  the  rock  is  apparent. 
There  is  little,  if  any,  chlorite,  but  a  great  development  of  sericite,  to  the  disposition 
of  which  in  interlacing  bands  the  fissility  of  the  rock  is  due.  A  little  of  the  sericite, 
however,  shows  the  criss-cross  structure.  The  pyrites  granules  are  similarly 
arranged.  Calcite  is  very  abundant,  in  distinctly  crystalline  patches.  Quartz 
occurs,  the  grains  sometimes  showing  the  usual  simultaneous  extinction  and  trans- 
parent rods.    A  vein  of  secondary  silica  traveraes  the  section. 

8I16I.  Ore  (assaying  ten  ounces  of  gold  per  ton)  from  the  three  hundred-foot 
level.  A  greenish  rock  of  f elsitie  appearance,  with  pronounced  vchistosity  and 
development  of  sericite ;  specific  gravity,  2 '86.  The  rock  is  pyritous  and  effervesces 
slightly  in  acid.    Under  the  microscope  it  is  seen  to  be  highly  silicified,  being 
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trayersed  by  a  network  of  interlacing  areas  of  secondary  quartz.    Primary  quartz 
can  be  recognised  by  the  presence  of  tbe  included  transparent  rods  so  frequently 

referred  to  before. 

Lake  View. 
8515.  Country  rock  from  cross-cut  at  the  one  hundred-foot  level — A  soft  olive- 
green  rock,  spotted  with  titaniferous  iron  ore ;  it  is  highly  calcareous  being  tra- 
versed by  veins  of  calcite.  Under  the  microscope,  titaniferous  iron  ore  is  seen  in 
comparatively  large  and  exceedingly  irregular  masses  with  characteristic  leucoxene 
alteration.  Quartz  likewise  occurs  in  large  masses ;  the  splitting  up  of  the  original 
individuals  not  having  gone  so  far  as  in  most  of  the  rocks  hitherto  described,  the 
fragments  are  larger,  and  sometimes  separated  from  one  another  by  cracks  only. 
This  severance  can  be  traced  in  every  stage  from  incipient  cracks,  which,  by  their 
widening  and  infilling  with  calcit-e  and  other  material,  lead  to  the  isolation  of 
portions  of  the  quartz.  The  enlargement  of  the  channels  so  formed  leads  to  the 
formation  of  the  archipelagoes  of  quartz  fragments.  Inclusions  are  not  very- 
plentiful  in  the  quartz  ;  when  present  they  generally  consist  of  transparent  rods, 
and  these  are  commonly  found  near  the  margin.  These  rods  are  occasionally  seen 
in  croas-section  ;  the  outline  being  hexagonal.  There  is  but  very  slight  indication  of 
straining.  This  slide  shows  what  must,  I  think,  be  taken  as  true  micro  pegmatitic 
structure.  The  hesitation  in  definitely  determining  it  as  such,  arises  from  the 
possibility  that  a  secondary  structure  simulating  the  micropegmatitic  may  arise  in 
an  altered  rock  from  the  absorption  of  quartz  in  a  regular  manner.  Chlorite 
occurs,  as  veins  principally,  but  not  in  large  quantity.  The  original  presence  of 
felspar  is  almost  certainly  indicated  by  light  coloured  areas,  rectilinear  in  outline 
and  mainly  occupied  by  sericitic  matter  lying  criss-cross.  Dusky  lines  cross  the 
slide  in  various  directions,  sometimes  crossing  the  quartz  as  veins  filled  with  chlorite  ; 
these  might  be  taken  for  lines  of  shearing,  were  there  any  evidence  of  dislocation . 

LaJce  View  and  Boulder  Junction. 
8162.  Country  rock — This  specimen  differs  in  some  respects  from  any  of  the 
others  now  being  described.  It  is  a  felsitic-looking  rock,  greenish  in  colour, 
strongly  calcareous  and  slightly  pyritous,  having  only  a  slight  tendency  to 
schistosity ;  specific  gravity,  2*7.  Under  the  microscope  it  presents  a  homogeneous 
structure,  consisting  of  a  f elsitic  base  in  which  are  embedded  portions  of  phenocrysts 
of  felspar — principally  orthoclase.  These  are  highly  altered,  but  still  show  in 
places  interference  effects  between  crossed  nicols  and  twinning.  In  addition  there  are 
small  fragments  of  apatite,  magnetite,  and  titaniferous  iron  ore,  a  little  chlorite  and 
other  green  products,  together  with  a  strongly  pleochroic  mineral,  almost  devoid 
of  structure,  but  apparently  possessing  straight  extinctions.  This  rock  certainly 
has  the  appearance  of  an  altered  felspar  porphyry. 

From  this  mine  there  is  also  a  specimen  of  carbonaceous  slate  with  secondary 
pyrites. 
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Ivanhoe, 

8  472.  Country  rock  from  a  depth  of  three  hundred  feet.  A  greenish,  calcareous, 
felsitic-looking  rock ;  specific  gravity  2*876.  Titaniferous  iron  ore  and  quartz  are 
visible.  Under  the  microscope  titaniferous  iron  ore  is  seen  in  large  extremely 
irregular  crystals  with  characteristic  leucoxene.  Magnetite  dust  occurs.  Quartz 
is  in  fragments  of  fair  size,  in  various  stages  of  absorption  and  replacement,  more 
particularly  by  calcite.  It  occasionally  affords  direct  evidence  of  crushing,  as  it  is 
sometimes  shattered  with  break  of  optical  continuity.  The  evidence  given  by  this 
rock  is  increased  in  importance  by  the  presence  of  felspar — highly  altered  in  all 
cases,  yet,  occasionally  showing  colouration  between  .crossed  nicols.  Excellent 
micropegmatitic  structure  is  also  present.  It  is  well-shown  surrounding  a  dusky 
rectilinear  area,  probably  representing  a  pseudomorphous  replacement  by  calcareous 
material,  and,  perhaps,  even  better  round  a  piece  of  crushed  quartz.  Micropeg- 
matite  occupies  a  considerable  portion  of  the  sections. 

8514.  Country  rock  from  the  west  cross-cut  at  the  one  hundred  foot-level,  two 
hundred  feet  west  of  the  middle  vein. — A  dark-green,  homogeneous  rock,  showing 
titaniferous  iron  ore  and  quartz,  and  closely  resembling  a  quartz-feUite  in 
appearance.  Effervescence  takes  place  strongly  on  a  cut  surface;  but  it  is 
confined  to  certain  light-coloured  rectilinear  areas.  Under  the  microscope 
titaniferous  iron  ore,  (with  leucoxene),  magnetite  and  quartz  are  seen  lying  in  a 
calcareous  matrix.  The  quartz  is  sometimes  shattered,  and  exhibits  strain-shadows 
to  some  extent.  Micropegmatite  (Plate  11,  Pig.  1)  is  present.  Light-coloured 
areas,  with  a  tendency  to  rectilinear  outlines,  now  occupied  by  rods  of  sericite  lying 
criss-cross  in  a  clear  feebly  polarising  matrix,  probably  represent  felspar. 

8l!71.  Lode-stuff. — PyritouB,  and  very  calcareous,  with  a  tendency  to  fissility  ; 
specific  gravity,  3'1.  ,  Under  the  microscope  titaniferous  iron  ore  is  seen  to  be 
abundant,  but  occurs  in  grains  of  small  size  only.  Some  magnetite  is  present. 
Pyrites  occur  in  small  crystals,  generally  disseminated  or  arranged  along  definite 
lines.  Calcite  is  abundant  in  welUdefin3d  crystals.  Quartz,  both  primary  and 
secondary,  is  plentiful.  Primary  quartz  is  an  important  constituent.  It  occurs 
in  large  fragments,  and  constitutes  a  very  considerable  proportion  of  the  section. 
It  possesses  the  usual  characteristics.  Acicular  or  rod-like  inclusions  are  con- 
epicuous,  one  or  two  of  them  being  coloured  but  not  sensibly  pJeochroic.  The 
secondary  silica  has  been  introduced,  at  any  rate  to  somo  extent,  subsequently  to 
the  calcite. 

Australia  Mine. 

8i33.  Eock  from  the  Dam. — Dull-green  in  colour,  calcareous,  and  slightly 

pyritous,  with  some  tendency  to  fissility ;  specific  gravity,  2*P.    A  cut  surface  shows 

numerous  crystals  of  titaniferous  iron  ore  (with  leucoxene),  abundant  rectilinear 

opaque  areas  that  effervesce  vigorously  when  treated   with  acid,  and  blebs  of 

c 
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quartz.  Under  the  microscope,  quartz  occurs  in  grains  of  considerable  size 
showing  the  usual  characters.  Hod-like  iuclusions  are  common,  often  being  con- 
tinued into  the  environing  material.  It  sometimes  affords  evidence  of  shattering. 
With  the  quartz  are  associated  areas  of  micro-pegmatite.  Veins  of  secondary 
quartz  are  also  present.  Chlorite  is  generally  distributed,  but  not  so  abundant  as 
might  have  been  expected  from  the  colour  of  the  rock.  As  in  other  cases, 
although  the  extreme  alteration  prevents  a  definite  determination  being  arrived 
at,  the  appearance  of  the  opaque  white  arens  is  suggestive  of  felspar.  In  areas 
not  obscured  by  granules  of  dusky  carbonates  are  sericite  rods  lying  criss-cross. 

Sii2^.  Lodestuff  from  the  two  hundred  and  twenty-five  foot-level. — A  green 
felsitic-looking  pyritous  sericite  rock,  with  a  tendency  to  schistosity;  specific 
gravity,  2*85.  Quartz  blebs  can  be  readily  distinguished  with  a  lens.  Under  the 
microscope  there  is  abundant  evidence  of  silicification  in  the  form  of  veins  of 
secondary  quartz.  Bands  of  sericite  give  rise  to  foliation.  Pyrites  is  very  closely 
associated  with  the  titaniferous  iron  ore.  Calcite  is  present  in  large  masses  not 
generally  disseminated.  The  primary  quaftz  shows  strain-shadows,  and  sometimes 
occurs  in  archipelagoes.  It  is  frequently  difficult  to  say  whether  we  are  dealing 
with  crushed  primary  quartz  or  secondary  silica. 

Australia  East  Lease, 
8511.  Country  rock  from  a  cross-cut  in  the  one  hundred  foot-level. — A  flesh- 
coloured  homogeneous  rock,  veined  by  quartz,  and  calcareous  throughout.    Owiog 
to  its  opacity  but  little  can  be  made  out  under  the  microscope.    Minute  sericite 
rods  can,  however,  be  distinguished  on  the  edges. 

8510.  Another  specimen  of  country  rock  from  the  same  cross-cut  as  8511.  A 
soft  rock  with  a  pale-greenish  tinge,  with  a  tendency  to  fissility,  and  a  general 
sericitic  appearance.  It  is  pyritous,  is  attacked  strongly  in  places  by  acid,  and  is 
traversed  by  quartz  veins.  It  seems  probable  that  the  preceding  rock,  8511,  is 
similar  to  this  but  more  altered  by  secondary  minerals.  Titaniferous  iron  ore  is 
present  in  rather  small  grains  sometimes  showing,  by  reason  of  the  disposition  of 
leucoxene,  a  concretionary  appearance.  Pyrites  is  sometimes  intimately  associated 
with  it.  The  base  consists  of  foliated  sericite  with  cloudy  opaque- white  structuie- 
less  material,  probably  calcareous.  Calcite  sometimes  occurs  in  crystalline  plates. 
No  chlorite  is  present.  Quartz  al?o  is  entirely  absent,  but  there  are  somewhat 
lenticular  clear  areas,  showing  a  fine  mosaic  between  crossed  nicols,  that  may 
represent  that  mineral. 

8508.  Country  rock  from  the  hundred  and  forty  foot-level— (Plate  III,  Fig.  1). 
The  rock  is  flesh-coloured,  pyritous,  and  conspicuously  spotted  with  iron  ores. 
It  is  fairly  hard  and  shows  a  general  effervescence  when  treated  with  dilute 
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acid.  A  calcareous  veia  traverses  the  rock.  With  a  lens  blebs  of  quartz  may 
be  seen,  and  the  whole  has  a  felspathic  appearance.  Under  the  microscope 
the  great  importance  of  this  specimen  becomes  evident,  as  it  may  give  the 
clue  to  the  interpretation  of  all  the  others.  Although  highly  altered  it  is  a 
quartz-orthoclase-plagioclase  rock  with  a  granitic  structure,  and  would  be 
termed  granitite  by  some  petrologists.  The  readily  recognisable  minerals 
present  are  quartz^  orfhoclasej  pJa^ioclase,  magnetite,  titaniferous  iron-oi^e,  calcite, 
and  sericitic  mica. 

Quart z — This  is  not  so  abundant  as  the  felspar  and  occurs  in  small  grains 
only.  These  grains  are  sometimes  cracked,  showing  optical  discontinuity,  and 
occasionally  show  strain-shadows.  A  portion  of  the  quartz  may  be  secondary. 
Occasionally  may  be  seen  the  commencement  of  the  process  of  absorption  and 
isolation  of  portions  which  eventually  gives  rise  to  the  archipelagoes  of  grains  in 
optical  continuity  so  often  referred  to  above.  Most  of  the  grains  contain  one  oi 
more  transparent  rods. 

Fehpar — The  most  important  constituent.  Although  much  altered  the  optical 
characteristics  of  the  mineral  between  crossed  nicols  are  readily  recognised.  Both 
simple  and  multiple  twinning  occur.  An  instance  is  afforded  of  bending  with 
extreme  alteration  of  the  felspar  substance  in  the  neighbourhood  of  the  fold. 
Alteration  consists  principally  in  the  development  of  sericite  and  the  appearance 
of  calcite.  Sericite  not  only  occurs  in  the  felspars  but  also  in  some  abundance  in 
wavy  bands  wrapping  round  or  cutting  across  the  felspars. 

Titaniferous  iron  ore  occurs  somewhat  sparingly  as  opaque  yellowish-whit^ 
alteration  products. 

8512.  Country  rock  from  the  hundred  and  forty  foot-level,  west  lode. — ^A  soft 
schistose  sericitic  rock.  Under  the  microscope  it  exhibits  a  pronounced  schistose 
structure  by  reason  of  the  foliation  of  the  abundant  white  mica.  Quartz  occurs 
in  archipelagoes  and  in  single  grains  round  which  the  white  mica  is  wrapped. 
The  quartz  sometimes  shows  strain- shadows,  or  peripheral  granulation  and  tailing 
out  due  to  crushing.  A  reddish-brown  highly  pleochroic  mineral  with  irregular 
outline,  and  yet  perhaps  showing  straight  extinctions  occurs ;  it  may  perhaps  be 
tourmaline.  This  rock  shows  cataclastic  structures  better  than  any  of  the  other 
specimens. 

8158.  From  a  dyke  traversing  North  Kalgoorli  and  traceable  for  a  very  con- 
siderable distance.  This  is  totally  different  from  any  of  the  rocks  now  being 
described.  It  is  dark-green  and  opaque-white  mottled  rock,  with  a  specific  gravity 
of  3.  No  metallic  minerals  are  visible  in  it.  Under  the  microscope  it  is  seen  to 
consist  principally  of  pale  actinolitic  hornblende,  with  very  dusky  felspar,  quartz, 
and  some  apatite.    In  its  present  condition  it  is  undoubtedly  almost  entirely 
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reconstructed,  and  may  be  term  an  amphibolite.  To  some  extent  the  hornblende 
shows  nuclei  of  a  brown  striated  slightly  pleochroic  mineral.  This  would  appear 
tj  be  diallagic  in  character,  and  from  it  the  hornblende  has  probably  been  formed. 
As  this  rock  has  no  connection  with  the  ore  deposits,  it  is  not  necessary  to 
consider  it  further  in  this  place. 

Before  proceeding  to  consider  the  significance  of  the  evidence  detailed  above, 
the  facts  presented  by  chemical  analysis  may  be  referred  to. 

An  an-ily.id  of  an  average  sample,  representing  one  hundred  tons  of  Great 
Boulder  (»re,  is  reported  by  Mr.  Skewes.  ♦ 

Silica 48-43 

Iron 10*24 

Alumina 1*98 

Lime   9*86 

Magnesia   203 

Sulphur   3-66 

Copper 0*33 

Carbonic  dioxide 7*75 

Oxygen  3*05 

Alkalies,&c 12*65 

99*98 

lusoluble    64-00 

^Metallic  iron 6*64 

j  Sulphur 6-94 

Carbonate  of  ume 14*01 

I  Carbonate  of  magnesia    9*66 

100*25 

No  doubt  titanium  was  undetermined,  and  is  included  with  the  **  Ac."    The 
high  percentage  of  carbonate  of  magnesia  will  be  noted. 

Mr.  Skewes  proceeds  to  quote  an  analysis  of  mine  water  by  Mr.  Bowen  Jenkins. 

Chlorides  of  magnesium  and  sodium    6*95 

Carbonate  of  lime 0*86 

Alumina  and  oxide  of  iron 0*49 

Sulphur 0*12 

Total  solid  matter 8*42 

The  water  is  denser  nearer  the  mineral  belt,  and  that  issuing  from  the  borehole 
is  almost  milky  white. 

•  Miniog  Journal,  1898.  LX  VIII,  No.  3264,  p.  812. 
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Mp.  Frecheville  quotes  ♦  the  following  analyses,  made  by  Dr.  Helms,  of  Sydney, 
of  a  characteristic  specimen  of  Glreat  Boulder  ore  (a  non-quartzose  yariety),  and 
of  country  rock  from  the  vicinity  of  the  ore  (the  winze  below  the  two  hundred- 
foot  level. 

Ore.  Rock. 

Sulphur 6*49  0*22 

Carbonic  acid  8-38  11-73 

Titanic  acid  (Ti  Oj) 2*67  0*71 

Soda  (NajO) 293  246 

Potash  (KjO)    2-25  2  94 

rOxideof  iron 17*84  9-69 

Iron  as  pyrites  (calculated  from  the 

sulphur  as  Fe  Sa)  4*80  019 

Alumina 6-62  4*62 

Lime 4*77  8  20 

Magnesia 487  6-35 

Copper 014  005 

Manganous  oxide traces  traces 

Silica   0-21  0*28 

iSiUca    34-83  42-48 

Ferricoxide 1-14  126 

Alumina  3-05  9-29 

Hagnesia 010  024 

99-99  99-71 


Soluble  i 


Dr.  Helms  remarks  that  the  lime  and  magaesia  found  in  the  soluble  portion 
would  require  908  per  cent,  carbonic  acid  for  the  ore,  and  12*32  per  cent,  for  the 
rock,  so  that  a  small  part  of  them  must  be  in  combination  with  silica. 

Mr.  Claudet  t  quotes  an  analysis  of  ore  (mine  not  stated)  as  follows : — 

Peroxide  of  iron   ......: 15*45 

Oxide  of  manganese 0-18 

Copper    0-05 

Sulphur 0-12 

.      Lime   020 

Alumina 1-66 

•  Siliceous  rock    77*93 

Combined  water  and  loss   4*41 


10000 


•Silica   66-60 

Alumina 1692 

Lime   030 

Magnesia    0*26 

Alkalis,  chieflypotash 3-66 

Loss 0-20 


77-93 


Mr.  Claudet  notes  that  the  siliceous  rock  is  apparently  decomposed  felspathic 
rock. 

In  the  discussion  on  the  paper,  several  of  the  speakers  referred  to  the  continual 
presence  of  magnesia,  in  some  cases  amounting  to  IJ  per  cent. 

•  op.  cU.f  p.  810. 

f  Notes  on  Uie  Rxperimeiital  Treatmeiit  of  a  Gold  Ore  from  ^e  Hannan'  Diftrict,  Coolgmrdie,  Wertern  Australia 
Trans.  Inst  Mining  and  MetaU.»  (1807)  V,  pp.  S27-890. 
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A  coDsideration  of  these  analyses  suggests  the  following  points : — 

1.  As  noted  by  Dr.  Helms,  there  is  not  enough  carbonic  acid  to  satisfy  the 

lime  and  magnesia ;  consequently,  a  certain  proportion  of  these  must  exist 
as  silicate,  t.«.,  in  all  probability  in  combination  with  other  compounds, 
to  form  the  constituent  minerals  of  crystalline  rocks.  Microscopical 
examinations  (specimens  8J43,  8444,  8513,  pp.  27,  28,  29)  has  already 
revealed  the  presence  of  such  minerals. 

2.  The  presence  of  soda  may  be  regarded  as  pointing  to  the  existence  of  soda- 

felspar  substance. 

3.  Neglecting  all  the  carbonic  acid  and  soluble  portion,  the  percentage  com- 

position of  the  remainder  stands  aa  follows : — 

Titanic  acid  119 

Soda 4-1.3 

Potash    4-9.3 

Silica  71-31 

Ferric  oxide  2*11 

Alumiua 15*76 

Magnesia 0*42 

99*85 

This  agrees  very  closely  with  the  typical  composition  of  an  acid  eruptive.  Of 
course  very  little  stress  can  be  laid  on  such  a  computation :  a  portion  of  the 
magnesia,  now  soluble  in  acid  as  carbonate,  for  instance,  may  very  reasonably  be 
regarded  as  having  been  derived  from  the  decomposition  of  ferro-magnesian 
silicates  in  the  original  rock  ;  further,  some  magnesia  is  required  by  the  chlorite. 
The  aggregate  percentage  of  lime  and  magnesia  (in  the  rock  analysis)  is  13*79. 
If  7  per  cent,  be  regarded  as  the  percentage  derived  from  the  decomposition  of 
rock-forming  minerals  in  the  original  rock,  the  silica  percentage  falls  to  66*74, 
which  might  well  be  that  of  a  granitite. 

Conclmions. 

It  now  remains  to  consider  the  bearing  of  the  microscopic  and  chemical  evidence 
thus  given.  The  specimens  described  have  been  collected  from  varying  levels  and 
different  mines  on  the  Kalgoorlie  Field;  they  comprise  also  samples  of  both  ore 
and  country  rock.  The  general  appearance,  and  particularly  the  results  obtained 
by  the  examination  of  thin  sections  under  the  microscope  indubitably  prove  the 
following  points,  viz. : — 

1.  The  country  rock  is  the  same  throughout  the  field ;  broadly  speaking,  the 

description  of  one  would  apply  to  another.     They  all  agree  in  containing 
titaniferous  iron  ore,  quartz,  and  white  mica. 

2.  The  ore-bodies  are  simply  more  highly  altered  country  rock.     It  will  be 

noted  that  the  titaniferous  iron  ore  and  primary  quartz  occur  in  the  ore, 
as  in  the  country,  with  a  tendency  however  to  granulation. 
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3.  The  rock  is  of  igneous  origin,  and  in  all  probability,  of  great  geological 

antiquity.  The  pegmatic  structure  and  mineralogical  constitution  leave 
no  doubt  as  to  the  origin ;  and  the  extreme  alteration,  of  a  deep-seated 
character,  proves  the  antiquity.  Titaniferous  iron  ore  is  thus  found 
(8433,  Great  Boulder  Mine)  completely  converted  into  opaque  yellowish- 
white  products ;  very  much  of  the  original  silicates  has  been  replaced  by 
sericitic  material,  and  the  primary  quartz  has  been  split  up  into  groups 
of  fragments,  or  completely  absorbed. 

4.  The  country  rock  aflPords  but  very    little  indication  of   shattering  or 

crushing ;  the  alteration  it  has  undergone  has  been  chemical  rather  than 
cataclastic, — ^^effected  under  the  influence  of  high  temperature  and  steady 
pressure.  Subsequently  to  this  deep-seated  chemical  alteration,  mountain- 
making  forces  made  themselves  felt  along  certain  directions,  crushing  the 
rock  to  some  extent,  and  (more  particularly)  inducing  foliation  in  the 
sericite,  and  consequently,  a  certain  amount  of  fissility  in  the  rock. 
This  effect  has  seldom  been  sufliciontly  pronounced  to  produce  a  general 
foliation  of  the  whole  and  convert  it  into  a  true  schist.  The  contact 
metamorphism  that  would  re&ult  from  the  later  intrusions  if,  as  seems 
probable,  there  were  more  than  one,  must  not  be  overlooked. 

5.  The  tellurides  of  gold  together  with  the  associated  carbonates  of  lime  and 

magnesia  and  the  secondary  quartz  have  been  introduced  into  the  ore- 
body  by  solutions  which  found  ready  access  along  the  planes  of  parting 
produced  by  the  incipient  foliation.  That  much  of  the  chlorite  has  been 
introduced  in  the  same  way  seems  probable  from  its  frequent  occurrence 
in  wa^vy  bands  ;  alumina  is  also  present  in  the  mine- waters  (see  p.  36). 

So  much  will,  I  think,  be  conceded  by  everyone ;  indeed  it  has  to  a  large  extent 
been  already  stated  in  one  or  other  of  the  papers  quoted  above.  The  question  now 
arises :  "What  was  the  original  rock  P  It  was  admittedly  igneous,  and  the 
microscopic  evidence  leaves,  I  think,  no  room  for  doubting  that  it  was  an  acid 
eruptive.  It  will  be  noted  that  in  no  case  is  there  any  evidence  of  the  existence 
of  hornblende,  nor  has  the  chlorite  ever  the  appearance  of  being  a  pseudomorph 
after  that  mineral.  Chlorite  moreover,  is  rather  a  pigment  than  an  important 
constituent,  and  in  the  analysis  just  quoted  it  will  be  seen  that  the  percentage  oE 
alumina  is  very  low.  As  already  noted,  quartz  is  not  only  a  constant  constituent, 
but  it  is  even  now  in  considerable  quantity  and  has  formed  part  of  large  individuals  ; 
this  not  only  points  to  an  acid  rock,  but,  by  reason  of  fhe  abundance  of  the  quartz, 
excludes  quartz  diorite.  It  would  be  preferable  to  leave  the  question  of  nomen- 
clature till  further  evidence  is  forthcoming.  Specimen  8508  from  the  one  hundred 
and  forty  foot  level  of  the  Australia  East  Lease,  affords  a  most  valuable  clue,  how- 
ever, inasmuch  as,  while  agreeing  with  the  others  in  the  presence  of  titaniferous 
iron-ore  and  the  nature  of  the  alteration  undergone,  it  is  not  so  highly  altered 
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as  they  are.  As  already  stated  (p.  34;),  it  is  a  quartz-orthoclase-plagioclase  rock 
containing  ilmenite  and  apatite.  This  rock  is  holocrystalline  and  must  be  regarded 
as  granitic.  On  the  other  hand,  the  micropegmatitic  structure  might  occur  in  a 
porphyry  as  well  as  in  a  rock  of  granitic  structure.  Further,  specimen  84G2 
(country  rock  from  the  Lake  View  and  Boulder  Junction)  has  a  pronounced 
felsitic  aspect,  and  certainly  appears  to  be  a  felspar-porphyry  ;  but  the  presence 
of  titaniferous  iron  ore  links  it  with  the  other  specimens.  There  is  nothing 
improbable,  however,  in  the  conception  that  we  may  be  dealing  with  an  ancient 
complex  of  acid  eruptiye  rocks ;  moreover,  it  is  quite  in  keeping  with  our  know- 
ledge  of  eruptive  masses  to  regard  them  as  varying  in  texture  and  structure  from 
place  to  place.  There  is,  therefore,  no  reason  why  the  original  rock  may  not 
have  been  granitic  in  some  parts  and  porphyritic  or  felsitic  in  others. 

Can  any  explanation  be  afforded  for  the  opinions  previously  expressed  that  the 
Kalgoorlie  country  is  dioritic  ?  The  word  "  diorite "  is  the  shibboleth  of  the 
Australian  working  miner;  by  him  it  is  applied  with  calm  indifference  to  any  rock, 
sedimentary  or  igneous,  hard  or  soft,  and  is  devoid  of  all  meaning.  Mine  Managers, 
and  others,  however,  have  a  tendency  to  class  as  diorite  any  green  rock  of  moderate 
hardness.  It  was  natural  enough,  therefore,  that  from  the  first  discovery  of  the 
field,  the  dark-green  country  rock  at  Kalgoorlie  should  be  called  diorite.  That 
dykes  of  diorite  and  amphibolito  do  occur  in  considerable  abundance  in  the  West 
Australian  Oold-field  country  is  evident  enough.  One  such  traversing  North  Kal- 
goorlie has  already  been  referred  to  in  this  paper,  while  other  specimens  from 
Coolgardie  and  elsewhere  are  in  the  collections  of  the  Mining  Museum,  Sydney. 
Such  dykes  are  referred  to  in  unmistakable  terms  by  the  authors  quoted  above. 
But  Herr  Schmeisser  *  can,  I  think,  be  only  understood  to  mean  that  specimens 
coming  from  the  two  hundred  foot-level  in  the  Great  Boulder,  from  the  one 
hundred  and  ninety-three  foot-level  in  the  Ivauhoe,  and  from  the  one  hundred 
and  ninety-eight  foot-level  in  Hannan's  Brown  Hill  are  hornblende-bearing  rocks. 
This  would  make  it  seem  probable  that  other  amphibolite  dykes  may  exist  on  the 
Kalgoorlie  Field  as  is  surmised  by  Mr.  Bancroft  f*  It  may  well  be  that  portions 
from  such  assumed  dykes,  showing,  as  they  might  be  expected  to  do,  hornblende 
macroscopically,  would  be  selected  for  examination  as  being  less  altered  portions 
of  the  country  rock. 

For  the  elucidation  of  the  precise  nature  of  the  original  rock,  I  think  we  must 
look,  not  so  much  to  specimens  from  deeper  levels — as  these  will  be  just  as  much 
changed  by  deep-seated  metamorphic  agencies  as  the  rock  just  below  the  zone  of 
surface  weathering — as  to  those  taken  from  cross-cuts  and  other  situations  as 
distant  as  possible  from  the  ore-bodies  and  the  crushed  zone. 

•  Op.  eit.  p.  44. 
t  Vide  p.  20. 
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A  somewhat  analogous  mode  of  occurrence  may  be  instanced  from  South  Africa. 
Messrs.  Hatch  and  Chalmers*  state  that  metamorphic  rocks  and  schists  constitute 
the  gold  belts  of  the  country  (Ehodesia),  and  occur  as  broad  bands  and  patches  in 
granite.  Chlorite  and  hornblende  schists  occur  \vhich  aie  regaixled  as  having 
derived  their  foliated  structure  from  a  mechanical  process  analogous  to  **  shearing," 
referable  to  crust  movements  along  zones  of  weakness.  Their  theory  is  that  earth 
shrinkage  first  permitted  the  extrusion  of  igneous  rocks,  and  then,  continuing 
along  the  same  line,  converted  them  into  schists  and  some  of  the  granite  into 
gneiss,  at  the  same  time  opening  fissures  in  which  quartz  was  deposited.  They 
consider  that  there  is  an  intimate  connection  between  the  schists  and  the  quartz, 
and  that  the  ore  will  continue  in  depth. 

If  one  might  venture  to  sketch  out  the  possible  course  of  events  at  Kalgoorlie 
it. would  be  somewhat  as  follows:  A  very  ancient  body  of  acid  eruptive  rocks — 
in  part  granitic,  in  part,  perhaps,  porphyritic — underwent  intense  alteration  under 
the  influence  of  chemical  and  other  changes  resulting  from  the  great  pressure  and 
temperature  prevailing  at  great  depths  within  the  crust.  That  this  rock  need 
not  necessarily  be  Arcbean  is  indicated  by  the  presence  of  true  sedimentary 
slate,  in  which,  as  I  am  informed,  fossils  have  been  found  f  The  acid  rocks  were 
subsequently  intruded  by  more  basic  eruptives  which  have  undergone  similar 
deep-seated  alteration,  and  now  constitute  amphibolites  and  altered  diorites. 
Mountain-making  forces  then  manifested  themselves  along  lines  of  weakness, 
resulting  in  the  shearing  and  crushing  of  the  rocks  (of  whatever  description)  along 
these  lines,  and  their  partial  foliation.  Along  the  divisional  planes  of  the  rock 
occupied  by  this  sheared  zone  mineralising  solutions  made  their  way,  giving  rise 
to  the  ore-bodies.  It  is  highly  probable  that  this  district  may  have  been  very 
elevated  in  early  geological  time ;  it  has  apparently  never  since  been  underneath 
the  sea,  and  the  agencies  of  erosion  have  now  reduced  it  to  a  table-land.  The 
absence  of  running  water  in  recent  geological  time  has  allowed  the  accumulation 
in  situ  of  the  products  of  atmospheric  weathering,  the  decomposed  zone  sometimes 
extending  down  to  the  two  hundred  foot-level  in  the  mines. 
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III — On  the  Occurrence  of  the  Genus  Endophyllum^  Ed.  and  H. 
(emend.  Schliiter)  in  the  Lower  Palaeozoic  Rocks  of  N.  S. 
Wales  :  by  R.  Etheridge,  Junr.,  Curator  of  the  Australian 
Museum,  Sydney. 

[Plates  IV  and  V.] 


The  specimen  about  to  be  described,  and  which  it  ia  proposed  to  call  Endo^ 
phifUum  Schliiieri — as  a  slight  expression  of  the  value  of  Dr.  Clemens  Schliiter*B 
work  amongst  Palieozoic  corals — appears  to  have  formed  a  portion  of  a  weathered 
and  even  perhaps  a  rolled  block.  It  is  five  inches  in  height,  and  five  and  a  half 
inches  in  transverse  measurement,  but  the  precise  outward  shape  of  the  corallum, 
beyond  that  it  was  '*  massive,*'  cannot  be  ascertained.  The  corallites  were  large, 
long,  and  loosely  connected  by  vesicular  tissue,  for  in  the  above  space  of  five  and 
a  half  inches,  there  are  only  four,  or  perhaps  five,  corallites  preserved. 

The  structure  of  this  coral  is  best  ascertained  by  the  examination  of  vertical 
sections  (PI.  IV,  Fig.  1 ;  PI.  V,  Pigs.  1  and  8).  The  corallites  are  cylindrical, 
from  four  to  five-eighths  of  an  inch  in  diameter,  without  a  true  outer  wall,  but 
defined  laterally  by  out-growths,  ultimately  forming  a  series  of  much-arched, 
superimposed,  opaque,  thickened  floors.  The  septa  consist  of  strong  vertical 
lamellfiB  sometimes  slightly  flexuous,  the  interseptal  loculi  being  filled  with 
horizontal,  oblique,  inclined,  or  slightly  concave  dissepiments,  at  variable  distances 
apart.  The  thickened  floors  of  the  intercalicular  tissue  are  strongly  arched 
upwards  once,  or  several  times,  between  every  two  corallites,  according  to  the 
distance  apart  of  the  latter,  and  themselves  become  vesicular  in  consequence  of 
frequent  inosculation,  the  opaque  tissue  so  formed  being  strong  and  well  marked. 
The  resulting  vesicles  are  variable  in  size,  some  large,  others  small,  those  forming 
the  crowns  of  the  arches  with  their  convex  surfaces  upwards,  those  forming  the 
sides  of  the  saddles  with  their  similar  faces  directed  towards  their  respective 
corallites.  Some  of  the  vesicles  are  filled  with  clear  calcite,  others  with  black 
mud.  The  interstices  between  the  thickened  floors  are  either  devoid  of  structure 
and  filled  with  mud,  or  occupied  by  a  second  vesicular  tissue  more  delicate  than 
that  of  the  floors,  and  unthickened,  but  following  the  same  rules  as  to  its  general 
character.  The  whole  of  the  vesicles  are  in  section  elongately  lenticular.  Nothing 
shows  the  part  played  by  these  floors  in  forming  the  spurious  corallite  walls  better 
than  a  vertical  section  (PI.  IV,  Fig.  1),  for  when  immediately  diverging  from  the 
corallites  they  are  often  thicker  and  closer  than  elsewhere,  reminding  one  very 
much  of  the  inf undibuliform  stages  in  the  corallite  growth  of  the  genus  Sloth- 
rophyllum.    The  distance  apart  of  the  floors  in  the  intercalicular  areas  is  very 
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variable,  in  some  portions  of  the  corallum  following  one  another  in  rapid 
succession,  in  other  parts  well  spaced  apart.  The  upper  surfaces  of  the  floors  are 
in  places  curiously  dentate,  giving  forth  a  series  of  short,  small,  cone-like 
projections  (PL  V,  Pig.  3.) 

In  a  horizontal  section  (PI.  IV,  Figs.  2  and  3),  we  observe,  first,  the  immediate 
outline  of  the  respective  coralb'tes,  with  an  average  diameter  of  half  an  inch. 
The  septa  are  about  twenty-eight,  the  thickened  bases  arising  from  the  upward 
prolongations  of  the  floors,  and,  as  a  rule,  soon  loosing  their  robust  appearaDce, 
tailing-off  into  fine  hair-like  more  or  less  curved  filaments  that  either  do  not 
quite  reach  the  centre,  but  leave  a  central  tabulate  area,  or  all  but  meet,  and  are 
partially  and  loosely  curved  upon  one  another,  after  manner  of  some  Zaphrentida, 
There  is  an  equal  number  of  secondary  septa,  but  as  a  rule  they  are  quite  short 
and  cone-like  (in  section)  ;  occasionally,  however,  even  these  insensibly  become 
filamentous  at  their  distal  ends,  like  the  primary. 

The  appearance  presented  on  cutting  a  transverse  section  (PI.  IV,  Fig.  2)  will  of 
necessity  vary  much  according  to  the  point  at  which  it  is  taken.  Thus  in  PL  IV,  Fig. 
2,  the  principal  corallite,  with  its  outer  vesicular  margin  formed  by  the  coalesced 
bases  of  the  septa,  is  surrounded  by  a  dark  area,  representing  one  of  the  large 
interstitial  vesicles  infilled  with  mud ;  but  with  exterior  to  it  a  more  or  less  perfect 
ring  represented  by  a  floor  arising  from  below  the  point  at  which  the  section 
happens  to  have  been  cut.  In  PL  IV,  Fig.  3,  which  is  both  a  vertical  and  oblique 
cross  section,  the  further  meandering  of  this  floor  is  visible,  when  it  becomes 
apparent  that  the  floor  in  question  actually  forms  the  boundary  of  the  contiguous 
corallite  giving  off  the  thickened  septal  bases ;  outside  this  are  the  cut  edges  of 
other  infundibuliform  floors,  sectioned  in  a  similar  manner.  On  the  left  of  the 
first  corallite  (PL  IV,  Figs.  2  and  3),  however,  is  another  that  has  been  cut  with 
vesicular  tissue  infilling  at  least  one  of  the  interstitial  spaces  between  two  of  the 
floors.  A  transverse  section  further  explains  the  meaning  of  the  tooth-like 
projections  visible  in  PL  V,  Fig.  3,  on  the  surface  of  the  main  floors ;  they  are  the 
thickened  bases  of  new  septa,  their  apparently  vertical  position  being  accounted 
for  by  the  fact  that  in  this  section  the  floors  are  cut  somewhat  obliquely. 

I  am  unable  to  describe  the  tabulsB  in  detail,  my  section  having  failed  to  cut  any 
corallites  in  the  proper  situations.  They  are  faintly  shown  in  places  in  PL  IV) 
Fig.  1,  and  PL  V,  Fig.  4,  as  fine  close  lines,  and  seem  to  unite  with  the  vertical 
portions  of  the  floors,  to  assist  in  forming  the  spurious  walls  of  tfie  corallites. 
Whether  they  are  vesicular  or  no  I  cannot  be  sure,  but  from  the  appearance  of 
the  vertical  section  of  the  corallite  seen  in  PL  V,  Fig.  4, 1  think  they  are. 

The  dissepimental  tissue  is  either  confined  to  a  narrow  ring  round  the  margin  of 
the  corallites,  or,  in  extreme  cases,  extends  inwards  for  about  one-half  the  diameter. 
(PL  V,  Fig.  6.) 


Pi.UT  1.]  Ethebidge:  Endophyllum  SchWeri.  45 

The  structure  as  seen  under  the  microscope  is  very  uniform  throughout  this 
coral.  The  whole  tissue  seems  to  be  composed  of  a  dark  grey  stereoplasmic  matter, 
mottled  with  black  of  a  faintly  fibro-radiate  structure.  Only  the  septa,  both  in  a 
horizontal  and  vertical  section,  seem  to  differ  from  this,  the  central  line  of  each 
septum  appearing  to  be  of  a  lighter  colour  than  the  edges,  but  still  there  is  no 
trace  of  a  primordial  septum.  Under  a  high  power  the  mottled  appearance  vanishes, 
and  the  whole  colour  is  one  uniform  dark  grey. 

The  genus  Endophyllum  was  originally  defined  by  Messrs.  Edwards  and  Haime* 
as  a  composite  coral  possessing  corallites  united  by  rudimentary  external  walls  and 
an  irregular  tissue,  but  with  well-marked  internal  walls,  accompanied  by  well- 
developed  septa  and  small  tabulae.  Two  species  were  described  and  subsequently 
figurcd,t  viz.,  E,  Bowerhanki  and  E.  ahditum^  the  first  of  the  two  forming  the  type. 
Transverse  sections,  but  unfortunately  no  vertical,  were  given.  The  structure  of 
Endophyllum^  as  described  by  Edwards  and  Haime,  was  accepted  as  late  as  the 
appearance  of  the  late  Prof.  Ferdinand  Roemer*s  **  Letha^a  Palaeozoica,"J  but 
more  recently  Dr.  Clemens  Schluter,  from  later  investigations  into  the  structure 
of  authenticated  specimens  of  the  type  {E.  Bowerbanki),  failed  to  recognise  either 
an  inner  or  outer  wall  proper,  the  latter  being  simulated  (in  sections)  by  the  bent 
cut  edges  of  horizontal  or  curved  floors,  or  lamellae,  connecting  the  various  corallites. 
On  to  these  floors  SchlUter  says  the  septa  do  not  extend,  whilst  the  interlamellar 
spaces  are  filled  with  vesicular  tissue,  more  or  less. 

E.  Schluteri  is  in  accord  in  every  particular  with  Dr.  Schliiter's  definition  §  of 
Endophyllum,  except  in  one  particular  to  be  mentioned  immediately.  No  more 
complete  resemblance,  from  a  generic  point  of  view,  could  exist  than  between  the 
sections  of  our  coral  and  8chluter's  figures. ||  Thus  :  the  corallum  is  composite; 
the  corallites  circular,  with  distinct  septa,  but  without  proper  inner  or  outer  walls, 
separated  by  wide  intercalicular  spaces  that  are  filled  by  curved  (not  horizontal  in 
this  case)  lamellae,  or  floors,  which  unite  the  corallites  and  assist  in  forming  them, 
the  interlamellar  spaces  being  filled  with  vesicular  tissue.  Dr.  Schluter  refers  to 
the  absence  of  the  septa  from  the  horizontal  or  curved  lamellsB  or  floors  of  his 
specimens,  and  herein  is  the  only  point  in  which  the  specimen  before  me  departs 
from  the  structure  of  Endophyllum  as  emended.  It  is  at  once  apparent  from  the 
appearance  presented  by  PI.  IV,  Fig.  2,  that  the  tooth-like  projections  on  the  upper 
surface  of  the  lamell®  or  floors,  where  the  latter  are  either  vertical  or  obliquely 
inclined,  assisting  to  form  the  spurious  corallite  walls,  are  then  in  such  a  position 
to  project  inwards  more  or  less  horizontally  towards  the  centre  of  the  calicos.  In 
this  position  (PI.  IV,  Fig.  2),  it  will  bo  observed  they  become  the  bases  of  septa. 

*  Polyp.  Tom,  Terr.  Pal.,  1861,  p.  393. 

t  Mon.  Brit  Foas.  Corals,  Pt.  4, 1853.  t.  52,  f.  6,  and  U  53,  f.  1. 

X  Lethsa  Geognoetica.    Theil  I,  Lethsa  Pal.,  1833,  p.  854. 

«  Abhandl.  GeoL  Spedalkarte  Preas.  Tbttring.  Stoaten,  1889,  VIII,  Heft  4,  p.  50. 

3  /Wd.,  t.6,  f.  1-3. 
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A  eimilar  toothed  appearance  is  visible  on  the  intercalicular  floors  of  Darwinia 
speciosa,  Djb.,*  when  viewed  in  vertical  section,  but  of  their  further  modification 
I  am  ignorant.  Again  they  may  be  likened  to  the  "  erect  spinules  "  of  Chonotie- 
gifes  Olappii,  Ei.  eLuiK.^thsit  occur  on  the  upper  surface  of  the  tabulae  in  this 
coral,  and  **  which  appear  to  represent  continuations  of  the  septa  towards  the  axis 
of  the  visceral  chamber."! 

Of  the  two  species  originally  referred  to  EndopJiyllum,  Schiilter  retains  U.  Boicer- 
hanJci  as  before  said,  but  rejects  E.  ahditum.  He  also  considers  Danoinia,  Djbowski, 
synonymous  with  Endophyllumy  or  at  any  rate  certain  species  thereof,  for  instance, 
his  own  D.  perampla  %,  It  is  to  be  presumed  also,  that  D.  speciosa,  Dyb.,  and  D, 
rhenana^  8chl.,§  are  so  regarded,  although  I  am  not  clear  on  this  point,  and  if  I  do 
not  misunderstand  Dr.  Schluter,  he  appears  to  be  somewhat  in  doubt  himself. 
The  macroscopic  surface  characters  of  the  two  last-named  corals  are  known,  whilst 
those  of  E.  Bowerhankij  as  Dr.  Schluter  remarks  to  mo,  are  not.  It  will  not 
surprise  me  to  find  thi^t  the  generic  characters  of  the  two  corals  referred  to  above, 
and  that  just  mentioned,  are  ultimately  shown  to  be  distinct,  for  I  have  at  hand  at 
least  one,  if  not  two  corals,  that  appear  to  accord  better  with  Dybowski's  definition 
of  Darwinia  (or  whatever  name  the  coral  should  be  known  by),  than  they  do  with 
some  points  in  Schluter*s  description  of  Endophyllum, 

Log.  and  Horizon — Isis  River,  Parish  of  Crawney,  Co.  Brisbane,  New  South 
Wales ;  Siluro-Devonian. 


IV — Additions  to  the  Permo-Carboniferous  Flora  of  New  South 
Wales,  No.  2 :  by  W.  S.  Dun,  Assistant  Palaeontologist. 

[Plate  VI.] 


I. — The  Flora  of  the  Greta  Coal-measures. 
But  little  detailed  collecting  has  been  done  in  the  rocks  of  the  Greta  Coal- 
measures— the  lowest  fresh-water  beds  of  the  Permo-Carboniferous  formation  ia 
New  South  Wales.  On  the  whole  the  florula  is  characterised  by  the  greater 
development  of  the  genus  Gangamoptcris^  the  presence  of  Annularia,  and  taking 
into  consideration  the  Ashford  basin  the  relative  abundance  of  Noeggerathiopsis* 
In  the  Hunter  Ri^er  Basin  Glossopteris  is  relatively  abundant  at  the  expense  of 

*  Archlv.  Naturkunde  Liv-,  Ehst-Kurlanf^s,  1873,  V,  Lief.  3,  t.  2,  f  a 
t  Nicholson,  Tab.  Corals  PaL  Period,  1879,  p.  156. 
t  Sitz.  niederrhein  Oeaellsch.  Natur-u-Heilkunde  in  Bonn,  18S1,  p.  143. 
§  Verhandl.  nat.  Vereines  preuss.  Rhcinl.  u.  Weslf.,  1881,  p.  190. 
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GangamopieriM  which  reaches  its  New  South  Wales  maiimum  in  the  Ashford 
Beds.  A  yerj  noticeable  fact  in  the  conditions  of  this  vegetation  is  the  absence  of 
the  very  common  Upper  Coal-measure  genus  Fhyllotheea, 

The  principal  horizons  of  the  Greta  Measures,  at  present  collected  from,  are 
Greta,  West  Maitland,  Leconfield,  four  miles  east  of  Eichmond  Vale,  Anvil  Creek, 
RusseU's  Tunnel,  West  Maitland,  and  Ashford. 

From  Ashford  the  following  forms  have  been  collected  by  Mr.  H.  G.  Stokes: — 

Glossopteris  cf,  communis,  Feistmaniel, 
Oangamopteris  angustifolia,  McCoy, 

„  cyclopteroides,  Feistmantth 

„  „  var.  subauriculata,  Feisimanieh 

„  spathulata,  McCoy  (?) 

Noeggerathiopsis  Hislopi,  Bunl^ury,  9p, 

„  media,  Dana  (?) 

Accounts  of  the  geology  of  the  Ashford  Coal-field  will  be  found  in  the  papers 
by  Professor  T.  W.  Edgeworth  David,  B.A.,»  and  Mr.  E.  E.  Pittman.f 

From  the  Greta  Series  in  the  Hunter  Eiver  District  the  following  forma  have 

been  collected : — 

Annularia  australis,  Feisimantel. 

Glossopteris  browniana,  BrongniarL 

„  „  var»  praecursor,  Feisfmaniel. 

Clarkei 

elegans 

„  prim»va  ., 

„  taeniopteroides  ., 

^Gangamopteris,  sp. 

Noeggerathiopsis,  sp, 

Ovopteris  alata,  Brongniart, 

Sphenopteris  grandis.  Dun, 

These  two  last  forms  are  of  considerable  interest,  illustrating  the  presence  of  an 

additional  family — the  Sphenopterideae — in  these  rocks. 

II. — Sphenopteris  grandis^  sp,  nov. 
This  well-marked  and  beautiful  ppccies  (PI.  VJ,  Fig.  2)  was  coUecled  at  Denton 
Park,  in  the  Parish  of  Gosforth,  three  miles  north-west  of  West  Maitland,  by 
Professor  David.     It  is  contained  in  a  grey,  chalky  shale,  much  slickenside^l. 

The  specimen  is  part  of  a  pinna ;  on  one  side  are  two  complete  incised  adiantiform, 
petiolato  pinnules,  and  one  perfect  and  two  imperfect  ones  on  the  other.  The 
nervation  is  very  indistinct,  but  what  little  is  preserved  seems  to  show  that  it  was 

•  Ann.   Kept.  Dept.  Mines  N.  S.  V/ales  for  1885  [1886],  p.  130 ;  Procs.  Linn.  Soc.  N.  S.  Wales,  1893,  VIU  (2), 

p.  666 
t  Records  Geol.  Survey  N.  S.  Wales,  18W,  V,  pp.  20-30. 
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only  simply  furcate.  The  degree  of  marginal  incieion  is  not  great,  and  as  &t  as 
can  be  judged  there  is  only  one  nervure  to  each  lobe — these  incisions  appear  to  be 
original  and  not  of  secondary  origin  or  due  to  the  marginal  splitting  of  the  pinnule. 
The  pinnules  are  strongly  flabellate  and  opposite,  the  largest  one  and  three-eighths 
inches  long  by  about  the  same  width.  Some  of  the  incisions  extend  for  about  half 
the  length  of  the  leaf,  but  the  majority  are  confined  to  an  area  from  a  half  to  a 
quarter  of  an  inch  wide  along  the  margin.  There  is  no  serration  along  the  margin, 
and  the  angle  of  incision  is  almost  00^  The  stem  is  slightly  fluted,  and  there  are 
traces  of  two  well-marked  longitudinal  ridgen. 

This  Sphenopterid  must,  when  perfect,  have  been  of  considerable  size,  and  the 
general  appearance  is  so  imposing  that  I  venture  to  propose  for  it  the  name  of 
grandii.  So  far  as  I  have  been  able  to  find,  no  hitherto  described  Sphenopterit 
approaches  it  either  in  size  or  form. 

Ill, — Ovopieris  alafa,  Brongniart. 

(PI.  VI,  Fig.  1). 

Ovopteris  alata.     Brongniart^  sp. 

PeeopterU  alata,  Brongniart,  Hist.  Veg.  Foss.,  1828, 1,  p.  SGI,  t.  127. 

A$pidite$  alatus,  Goeppert,  Syst.  Fil.  Foss.,  1836,  p.  358. 

Sphenopteris  alata,  Sternberg,  Versteiu.  Flora  Vorwelt,  1838,  II,  p.  131. 

Splienopteris  alata,  var.  exilig,  Morris,  Strzeleeki's  Phys.  Descr.  N.  S.  Wales  and 

V.  Dieraen's  Land,  1SJ.5,  p.  24G,  t.  7,  f .  4. 

Splienopteris  alata.     M'Coy,  Ann.  Nat.  Hist.,  1847,  XX,  p.  11.9  ;    M'Coy,   Procs. 

R.  Soc.  V.  Diemen's  Land,  1351,  I,  p.  805;  Unger,  Gen.  et 
Spec.  Plant.  Foss.,  1850,  p.  71;  Schimper,  Traite  Pal. 
Veget.,  1860, 1,  p.  411;  Clarke,  Remarks  Sed.  Form.  N.  S. 
Wales,  3rd  Ed.,  1875,  p.  186.  (Mines  and  Mineral  Statistics 
of  N.  S.  Wales,  Philadelphia  Exhibit.  Handbook)  ;  Etheridge, 
R.,  junr.,  Cat.  Austr.  Foss.,  1878,  p.  99  ;  A^ar.  exilis,  Clarke, 
Sed.  Form.  N.  S.  Wales,  1878,  Ed.  4,  pp.  121,  123,  155, 159; 
A^'ar.  exilis.  Wilkinson,  Notes  on  the  Geology  of  N.  S. 
Wales  [Mineral  Products,  Ed.  I],  1882,  p.  52 ;  Op.  cit.,  Ed.  2, 
1887,  p.  71 ;  Feistmantel,  Journ.  Asiatic  Soc.  Bengal,  1876 
[1877],  XLV,  No.  4,  p.  357  ;  Feistmantel,  Pal.  Indica,  Foss. 
Flor.  Gondwana  Syst.,  1880,  III,  Pt.  2,  p.  77;  Feistmantel, 
Pal.  u.  Mes.  Flor.  ost.  Australiens.,  1878,  p.  87.  [Palaeonto- 
pafica,  ;Suppl.  Bd.  Ill,  Lief.  3,  Heft.  1] ;  Var.  exilis,  Op.  cit , 
p.  88;  Tenison-AVoods,  Procs.  Linn.  Soc.  N.  S.  Wales,  1883, 
VIII,  Pt.  T,  p.  89;   Var.  exilis,  Id.,  Op.  cit.,  p.  90;    Feist- 
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mantel,  Sitz.  K.  B.  Gesell.  Wissen.,  Math-Naturwiss.  CI., 
1888,  p.  625 ;  Var.  exilig,  Feistmantel,  Sitz,  K.  B.  Gesell. 
Wissen.,  Math.-Naturwiss.  CI.,  188,  p.  625;  Feistmantel, 
Mem.  Qeol.  Survey  K  S.  Wales,  Pal.  3,  1890,  pp.  88-89; 
Var.  exilis,  Id.y  Op.  cif.^  pp.  89-90. 

Ovopteris  alata,    Potonie,  Fior.  Eothliegenden  v.  Thuringen,  Abhand.  K.  Preuss. 

Geol.  Landesanst.,  n.  folge,  Heft  9,  Th.  2, 1893,  p.  44. 

This  species  was  first  described  by  Brongniart  in  1828  as  Pecopteris  alata^  from 
the  Hawkesbury  Eirer.  In  the  same  work  he  also  described  Sphenopteris  alata, 
from  the  Carboniferous  of  Germany — this  last  form  is  now  known  as  S.  Grandini. 
The  next  to  deal  with  the  Australian  species  was  Goepperfc,  who  classed  it  under 
Aspidites,  and  Sternberg,  in  1838,  was  the  first  to  place  it  under  Sphenopterh, 
Morris  redescribed  the  species,*from  specimens  collected  by  Strzelecki,  as  Sphenop- 
teris  alata,  var.  exilis,  giving  as  synonyms  Brongniart's  Pecopteris  alata,  and 
G^eppert's  Aspidites,  There  appears,  however,  to  be  no  reason  for  the  retention 
of  the  varietal  name,  and  Morris  was  probably  lead  to  this  course  from  the  fact 
that  Brongniart  in  the  same  work  had  described  his  Sphenopteris  alata  (from 
Germany).  The  late  Dr.  Feistmantel*  has,  however,  given  strong  reasons  for  the 
retention  of  Brongniart's  name. 

The  original  diagnosis,  which  I  give  here  for  the  sake  of  comparison,  was : — 
"  P.  foliis  sub  triangularis,  basi  tripinnatifidis,  rachibus  laevibus  marginato-alatis, 
pinnulis  basi  confluentibus  vel  contractis,  decurrentibus  pinnatifido-lobatis,  lobis 
magis  minusve  profundis,  integris  vel  dentatis,  nervulis  pinnatis  tenuissimus." 
Morris's  description  is  only  a  translation  of  this. 

Dr.  Potonie,  of  Berlin,  has  been  engaged  for  some  years  in  a  revision  of  the 
large  and  bewildering  genus  Sphenopteris,  and  in  his  recent  Memoir  '*  Die  Flora 
des  Bothliegenden  von  Thuringen,* *t  he  defines  a  new  genus  Ovopteris,  and  gives 
a  list  of  those  species,  most  of  them  already  referred  to  Sphenopteris,  which  he 
includes  in  it.     Our  alata  is  placed  under  this  head. 

Although  the  largest  specimen  at  our  disposal,  that  figured  in  PI.  VI,  Fig.  1,  is 
small,  the  general  resemblance  to  Sphenopteris  polymorpha,  Feistmantel^  will  at 
once  be  seen  to  be  very  striking,  and  Feistmantel  himself  remarked  on  the 
similarity  of  the  upper  portions  of  the  pinnae,  but  he  saw  considerable  difference 
in  the  lower  pinnae.  Taking  any  of  the  figures  on  his  PI.  XYA  there  may  at  once 
be  seen  differences  between  each  of  the  figures  and  our  specimens ;  for  instance,  in 
some  cases  the  degree  of  incision  is  too  great,  in  others  the  pinnules  are  more  alate. 

•  Joarn.  Asiatic  Soa  Bengal,  1877,  XLV,  p.  867 ;  Pal.  Indloa,  Gondwana  Flora,  1880,  III,  p.  77 ;  Mem.  QebL 
Snrrev  N.  8.  Wales,  Pal.  3, 1890,  p.  89. 

t  Abhand  K.  Preuss.  Oeol.  Landesarstalt  1893,  neue  Folge.  Hefte  9  Th.  II,  pp.  39-45.  The  genus  is  also  defined  in 
the  same  Author's  Lehrbuch  der  Pflansenpalaeontologie,  1897,  Lief.  2,  pp.  141-143. 

t  Foes.  Flor.  Oondwana  System.  Flora  Damuda  and  Panchet  Divisions  (Pal.  Indica  III,  Pfc.  2\  1880.  p.  76,  i  16A, 
L  ISA,  flflr.  8,  t.  16A  bis.,  figs.  1-6 ;  Joum.  Asiatic.  Boo.  Bengal,  1876,  XLV,  pp.  856-358, 1. 16,  f.  5-7, 1. 17. 
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The  general  dispoBition  of  the  venation  is  however  the  same ;  and  on  the  whole, 
allowing  for  the  extreme  variation  to  be  seen  between  the  different  parts  of  a 
frond  of  these  ferns,  there  can  be  no  doubt  that  there  is  the  closest  relationship 
between  the  Australian  and  the  Indian  forms,  and  in  our  opinion  there  is  reason 
to  think  that  when  more  complete  specimens  oi  alata  are  examined  it  will  be 
found  that  polymorpha  is  only  a  variety  of  it. 

The  specimen  from  Leconfield,  in  the  Greta  Coal-measures  is  rather  indistinctly 
preserved  in  a  soft  grey  shale,  and  agrees  closely  with  Morris*  figure  in  all  points 
except  perhaps  the  degree  of  alation  of  the  rachis  of  which  traces  only  are  pre- 
served. The  pinnules  are  slightly  larger  and  more  ovate  in  habit.  The  venation 
is  similar.  It  cannot  be  confused  with  Morris*  SphenopterU  lohtfolioy^  and  of  the 
forms  figured  by  Sir  Frederick  McCoy,  the  only  one  at  all  approaching  it  is  bis 
8*  hastataf  from  Newcastle.  This  differs  in  the  more  elongate,  narrow  pinnuleB 
and  pointed  apices. 

A  few  words  are  necessary  as  to  the  horizon  from  which  Brongniart*8  original 
specimen  was  obtained.  In  his  work,  mentioned  in  the  synonymy,  he  says,  speaking 
of  his  Peeapteris  alata — "  Terrain  houiller  P  Loc.  Mines  de  Charbon  d'  Hawkes- 
bury  Eiver,  pres  le  Port  Jackson,  h  la  Nouvelle  Hollande  (Museum  de  TFrnTereit^ 
d'Edimbourg,)"  and  also,  '*Je  n'indique  le  terrain  dans  lequel  cette  plante  a  et^ 
trouvoe  avec  le  Glossopferis  Browniana  et  le  Phyllotheea  Auttralis^  qu'avec  doute." 
Now,  I  think,  that  although  this  Author  gives  the  Hawkesbury  Eiver  as  the  locality 
for  these  specimens,  there  is  every  probability  of  this  being  an  error  in  labelling 
as  (1)  there  are  no  coal-mines  on  the  Hawkesbury  Biver  and  (2)  the  association 
with  Glossopteris  and  Phyllotheea  points  strongly  to  a  Permo- Carboniferous 
origin  such  as  Newcastle,  where  coal  was  mined  at  that  time.  Morris 
saysj  : — "  Associated  with  last  species  [Sphenopfcris  lobtfolia]  and  Olossopferit 
Browniana,  in  a  light  coloured  shale  from  Hawkesbury  Eiver,  New  Holland. 
The  Museum  of  the  Geological  Society  contains  specimens  of  the  two 
above-described  species."  "  Locality — Newcastle  Basin,*'  has  been  added  by 
Strzelecki.  In  contradiction  to  the  locality  given  by  Morris.  Strzelecki 
gives  without  doubt  the  locality  as  Newca8tle.§  McCoy,||  in  184!7,  examined 
specimens  from  Newcastle,  collected  by  the  Eev.  W.  B.  Clarke,  and 
identified  them  as  Brongniart's,  and  thus,  in  the  light  of  the  association  and 
Strzelecki*s  remarks  removes  all  doubt  as  to  the  species  being  considered  as  of 
Permo-CarboniferouB,  and  not  of  newer  origin,  and  completely  answers  Feist- 
manteVs  arguments,  based  on  its  occurrence.     Mr.  E.  Etheridge,  junr.,  remarked^ 

*  Stndecki,  op.  eft.,  t.  7,  f.  8. 

t  Ann.  Mag.  Nat  Hiit,  1847,  XX»  1 10,  f.  1. 

J  Phys.  Descr.    N.  S.  Wales  and  V.  D.  Land,  1S45,  p.  447. 

%Op.eU,,vp.  124.186,  t.  5,  flgr.  1. 

P  Ann.  Majf.  Nat.  Hist.,  1847,  XX,  p.  14dL 

t  Uffm.  Geol.  Survey  N.  S.  Wales,  1890,  Pal»  S,  p.  Sd. 
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in  a  footnote  to  the  English  translation  of  Eeistmantel's  work,  speaking  of  McCoy's 
recording  it  from  Mulnbimba  (Newcastle),  "  In  all  probability  from  the  Hawkesbury 
Sandstone  Series  also"  ;  but  the  previous  argument  will  apply  to  this  case  as  well. 

Prom  this  I  conclude  of  Ovopferis  alata^  Brongniart,  sp, — 

(1)  It  occurs  in  Permo-Carboniferous  Beds,  and  in  both  the  Greta  and 
Newcastle  Measures. 

(2)  That  the  often-quoted  locality  for  this  species  of  **  Hawkesbury  Biver'*  is 
due  to  an  error  iu  labelling. 

(3)  That  there  is  no  reason  for  the  retention  of  Morris'  varietal  name  mIUb. 


V. — On  Stolzite  and  a  new  mineral,  Raspite,  from  Broken  Hill : 

by  C.  Hlawatsch.  * 

[Plato  VII.] 


Tnaot'OH  the  kindness  of  Professor  Berwerth,  Curator  of  the  Department  of 
Mineralogy  and  Petrography,  Imperial  Eoyal  Natural  History  Museum, 
Vienna,  I  received  in  April,  189G,  for  examination,  two  specimens  which  Baron 
Heinricb  Foullon-Norbeeck,  who  unfortunately  lost  his  life  during  an  expedition 
to  the  Solomon  Islands,  had  received  at  Broken  Hill,  and  which  he  had  placed  at 
the  disposal  of  the  above-named  Institute  for  investigation.  It  was  stated  that 
there  was  on  the  specimens  a  new  mineral,  for  which  Baron  Foullon  proposed  the 
name  of  Baspite,  after  Basp,  the  discoverer  of  the  mines  at  Broken  Hill. 

One  of  the  specimens,  called  the  first  in  the  following  remarks,  consists 
fundamentally  of  decomposed  galena  with  an  efflorescent,  black  surface,  on 
which  are  seated  rather  numerous  crystals  of  tetragonal  form,  their  colour  varying 
from  sulphur-  to  straw-yellow.  On  the  second  specimen  there  are  found 
pyramidally  developed,  reddish  crystals  beside  small,  yellow-brown,  monosym- 
metric  tables  on  a  limonitic  basis.  The  yellow  as  well  as  the  reddish  crystals 
provod  on  investigation  to  be  Stolzite,  whereas  the  brown  mineral,  which  is  to  be 
found  also  on  the  first  specimen  in  sparse  but  somewhat  larger  erystals,  does  not 
possess  an  external  appearance  which  corresponds  with  any  mineral  known  to  me. 
In  fact  the  crystallographical  and  chemical  investigations  indicated  that  a  new 
mineral  was  under  consideration. 

*  Thtnslated  frvMn  Uie  Oennan  by  Mr.  F.  Bender.  The  original  article  appeared  in  Annalen  K.  K.  Natuibirto- 
riflch«n  Hofmuseums,  Vienna,  1897,  XII,  Heft  1,  pp.  33-41,  PI.  1,  and  the  tMBslatioB  ia  pubUdied  here  by  the  kind 
permiBiion  of  the  Director  of  the  Natural  History  Museum,  Vienna.  A  few  alteratUms  have  hsaD  made  la  acoordaoce 
with  the  result*  of  more  complete  examinations  of  the  minerals,  kindly  oommunioatcd  by  I^.  Ulawatsdi. 
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Measurement  by  means  of  the  goniometer  with  two  circles,  as  designed  by 
V.  Goldschmidt  •  of  Heidelberg,  was  employed  in  the  crystallographical  investi- 
gation of  these  minerals ;  it  was  carried  out  under  the  direction  of  Professor 
Goldschmidt,  and  was  performed  according  to  the  before-mentioned  method,  in  an 
essentially  simplified  manner.  As  regards  the  use  of  symbols  and  the  drawing  of 
crystals,  it  may  be  suggested  that  reference  be  made  to  the  two  works  "  Index  der 
Krystallformen"  t  and  "  Ueber  Projection  und  graphische  Krystallberechnung'*  J,  as 
well  as  to  the  article  "Ueber  Krystallzeichnen**  §  by  Dr.  V.  Goldschmidt.  For  the 
purpose  of  affording  a  better  understanding  of  the  terms  occurring  in  connection 
Vherewith,  it  is  proposed  to  explain  their  meaning  by  the  aid  of  diagrams.  Fig.  1 
represents  the  stereographic  projection.  Let  b  indicate  a  point  of  a  projection  of  a 
plane  on  it,  ^=  Z  h  c  s  and  p  =  c  8  are  the  angles  of  position  obtained  on  the 
goniometer  with  two  circles,  i  =^  sf^  rj  =  ge^  i^  =  e  c ,  %  =  fc  are  angles  adopted 
also  in  the  table  of  angles,  and  they  are  characteristic  for  the  plane  #.  To  what 
extent  they  correspond  with  angles  of  the  inclination  of  planes,  as  measured  by 
means  of  a  goniometer  having  one  circle,  immediately  appears  from  the  diagram. 
0  represents  the  pole  of  the  plane  of  projection  ;  b  the  position  of  the  plane  010  ; 
the  line  c  h  denotes  the  first  meridian  for  the  computation  of  the  angle  ^.  Fig.  2 
represents  the  so-called  gnomonic  projection.  As  regards  the  second  mineral,  it 
is  drawn  for  a  monosymmetric  crystal.    In  this  diagram  the  measurements  signify 

•J-  =  tan  p  =  0  ^,  c  =  cos  /x  =  o  (?,  A  =  sin  /x,  tan  pjo  =-nr  '  fi'o  ==  ^*^  Vox  ^=^  c  d^ 
h  h 

Pa  =  'y ;  i'o  >  fi'o  I  ^0  =  1>  M  =  ISO  —  j8  are  the  polar  elements  for  a  monosymmetric 
crystal,  h  appears  in  the  diagram  as  radius  of  the  basal  circle,  o /-=.  x^^o  g  '=^ 
y,,  0  /  =  art,  oh  =  yti  «»  indicates  the  direction  which  leads  to  the  point  of 
projection  of  the  prism  ^x  ;   this  point  lies  in  infinity.    The  elements  of  the 


linear  calculation  of  the  crystals  are  a 


S'o 


^0  Bin  /ti 


C  =  ^l 


sm  /x 


,  J  =  1. 


Fig.  2. 


•  Oroth,  Zeitscbr.  fttr  Kryst,  18»8,  xxl,  p.  210. 

t  Berlin,  Julius  Sprinffer,  1886. 

X  Berlin,  Julius  Sprinver,  1887. 

f  Grotb,  Zeitschr.  fUr  Kryst,  1801, 19,  352. 
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For  system  of  crystallization  of  higher  symmetry  there  is  A  =  r^  =1 ,  d,u  == 
the  distance  of  the  plane  of  projection  from  the  imaginary  centre  of  the  crystal, 
the  starting  point  of  the  plane  normals  leading  to  the  points  of  projection.  Por 
the  tetragonal  system  there  is  />o  =  S'o  •  Pi  ^^^^^^  *re  the  indices.  When  p  = 
q ,  only  one  figure  is  put,  yj  i.  Miller's  sign  (221)  is  =  2  for  2*2  according  to 
this  notation.  So  much  as  regards  the  notation  and  method  of  the  measurement 
of  crytals  which  have  been  employed.  A  description  of  the  minerals  and  the 
results  of  measurements  themselves  may  now  follow. 

A, — Stolzite, 

A  s  already  mentioned,  Stolzite  occurs  in  two  forms.     The  crystals  of  the  first 
type  form  tables   (which  are  translucent  to  transparent),  or  short,  truncated 
pyramids  of    the    combination   (001),  (Oil),  (HI),   (023),  ir  (133).     (001)  is 
sometimes  very  brilliant,  sometimes  corroded.    Among  the  pyramidal  planes  (Oil) 
preponderates.    On  the  same  appears  a  great  tendency  of  combination  towards 
(Oil),  (111).    Inasmuch  as  it  presents  itself  on  both  sides  of   (111),  it  often 
causes  the  appearance  as  if  ir(i33)  existed,  as  the  (Oil)  (ill) appears  truncated.  But 
in  most  cases  the  planes  belonging  to  the  form  ir  (133)  are  missing.  The  pyramidal 
hemihedral  character  is  clearly  recognisable.     But  as  quite  feeble  reflections  were 
observed  also  from  the  form  ir  (l33)  here  and  there,  it  has  been  shown  beside 
(133)  in  the  two  diagrams  of  projection  (PI.  VII,  Figs.  1  and  2)  ;  the  perspective 
drawing  (Fig.  3)  illustrates  the  hemihedral  character.    There  is  no  certain  sign 
of  hemimorphism,  as  it  is  frequently  observed  in  Wulfenite,  and  which  Kemdt* 
also  saw  in  Stolzite.    In  individual  crystals,  however,  the  base  is  more  strongly 
developed  on  the  one-half  than  on  the  other,  but  the  planes  existing  on  both  sides 
are  the  same.     Kerndt*s  diagram  would  evQn  point  to  trapezohedral  hemihedrism  \ 
but  such  is  not  to  be  assumed  either  from  the  formation  of  the  planes  on  the 
crystals  here  spoken  of,  or  from  their  optical  action.    The  red-yellow  crystals  of 
the  second  specimen  are  translucent  to  sub-translucent.     The  continuation  of 
growth  parallel  to  the  plane  (111)  here  produces  box-shaped  forms.    The  combina- 
tion is  mostly  (001),  (111),  (Oil),  (034).    The  base  is  at  times  not  represented 
at  all ;  when  it  is  met  with,  it  exists  only  to  a  subordinate  extent.     In  such  a 
case  it  is  rough,  owing  to  the  appearance  of  sub-individuals  with  the  planes  (111). 
(Ill)  very  much  preponderates  in  these  crystals.    Hemihedral  planes  are  totally 
absent,  the  form  (034)  takes  the  place  of  form  (023)  of  the  yellow  crystals.    On  the 
whole  these  crystals  show  a  development  inferior  to  those  from  the  first  specimen^ 
for  which  reason  only  one  (No.  VI.,  Table  I)  was  submitted  to  measurement. 
Fig.  4  of  the  plate  illustrates  the  form  of  this  type.     The  reddish  colour  is  probably 
doe  to  the  presence  of  more  manganese. 

■ 

*  Erdm.,  Jotirn.  f.  pr.  Chem,  XLVII,  113.    "Ueber  die  Krystallform  und  chemische  Zusammensetzung  dee 
woUramsaurcn  Bleioxydes,"  •.&.  Table  II,  ¥\^,  1. 
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In  regard  to  tbe  following  tAble*  it  may  be  remarked  that  the  lettering  of  the 
planes  wa«  proceeded  with  in  a  manner  analogous  to  that  employed  in  connection 
with  Wulfenite.  In  the  tables  of  the  computed  angles,  II  and  III,  the  planet 
V  =  (112),  fi.  =  (221),  m  =3:  (110)  were  also  inserted,  which  are  giren  for  Stokite 
by  other  authors,  but  which  are  not  represented  in  the  material  al  my  disposal. 

Table  I  gives  the  results  of  the  measurements  of  the  different  crystals  ;  table  H 
gives  the  computed  values  of  angles  for  the  measurement  by  means  of  the  gonio- 
meter with  two  circles ;  and  for  it  V.  Goldschmidt^s  Tables  of  Angles,  which  are 
about  to  be  published,  have  served  as  a  model.  Table  III  states  a  few  somewhat 
more  important  computed  angles  of  the  inclination  of  planes,  so  as  to  afford  a  better 
comparison  with  measurements  obtained  by  means  of  one  circle ;  besides,  a  few 
angles  measured  by  A.  Levy  and  by  Eerndt. 

From  the  measurements  is  thus  obtained  the  element  a  i  c  =  1  :  1.5606  '=/)o, 
which  was  adopted  as  basis  for  the  table  of  angles.  It  difPers  somewhat  from  that 
computed  from  A.  Levy's  •  angles,  which  is  =  1.5692,  and  from  that  of  Kemdt*s 
which  gives  1,567.  New  planes  for  Stolzite  are  (034),  (023)  and  (133).  The  latter 
was  only  recently  observed  by  IngersoU  t  in  Wulfenite  from  New  Mexico ;  (034) 
is  not  known  even  in  Wulfenite. 

In  connection  with  the  projections  on  Plate  VII,  Fig.  I  and  2,  attention  may  be 
invited  to  tbe  important  position  which  (023)  occupies  in  the  combination  of  zones, 
likewise  to  the  distinctness  with  which  t}iis  combination  shows  itself  in  the  gnomonic 
diagram  of  projection  (Fig.  1). 

Optical  investigation  reveals  in  convergent  light  a  negative  uniaxial  cross,  which 
is  surrounded  by  numerous  rings  (thickness  of  the  crystal  1^  mm.).  On  rotating 
the  object,  the  cross  does  not  open  out,  whereas  this  phenomenon  had  already  been 
frequently  observed  in  connection  with  AVulfenite.  The  principal  indices  of 
refraction,  determined  by  the  application  of  prisms,  are  for  sodium  light : — 

CD  =  2.270  €  =  2.182. 


*  A.  Levy— On  a  tun^state  of  lead.  Ann.  of  Phil.  Neae  Serio,  XII,  804. 
t  Oroth,  Zeitschr.  f.  Kryrt.,  18W,  XXIII,  p.  830 
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The  crystallograpliic  characters  resulted  in  its  determination  as  Stolzite,  and 
this  was  confirmed  by  chemical  investigation.  Professor  Treadwell,  of  Zurich,  in 
the  kindest  manner  undertook  the  analysis,  of  which  the  result  was : — 

per  cent. 

WO,   61-34 

PbO     47-44 

MnO   078 

MgO    , Trace 

Total 99-56 

For  the  sake  of  completeness,  the  results  obtained  by  means  of  the  blow-pipe 
may  be  stated.  In  closed  tube  the  mineral  decrepitates  strongly,  without  altering 
its  appearance.  On  charcoal  it  fuses  to  an  enamel-like  glass  with  greater  difficulty 
than  Wulfenite ;  it  does  not  show  any  separated  globules  of  lead,  and  does  not 
sink  into  the  charcoal,  but  produces  a  slight  coating  of  lead  oxide.  When  treated 
with  soda  on  charcoal  in  the  reducing  flame  it  yields  light  metallic  lead.  With 
salt  of  phosphorus  in  the  oxidising  flame  the  bead  remains  colourless ;  in  the 
reducing  flame  it  assumes,  after  longer  treatment,  a  blue  colour.  The  borax 
bead  in  the  oxidising  flame,  a  small  quantity  only  being  used,  only  becomes  yiolet 
if  it  is  dipped  into  saltpetre  while  hot.  Heated  in  H  CI  with  the  addition  of  metallic 
tin,  the  powder  imparts  a  blue  colouration  to  the  liquid.  After  some  time,  the 
liquid  assumes  a  red-violet  hue,  and  after  a  period  extending  from  twelve  to  twenty- 
four  hours,  it  finally  turns  yellowish-brown. 

In  conclusion,  it  may  be  mentioned  that  Stolzite  is  also  found  on  a  specimen  of 
ore  from  Broken  Hill,  which  is  in  possession  of  Mr.  A.  Weisbach,  Oberbergrath, 
at  Freiberg,  and-  he  had  the  kindness  to  send  it  to  me  for  comparison.  The  reddish 
crystals  are  here  found  situated  in  a  crust  of  psilomelane  on  rock  which  is  very 
rich  in  quartz.  Whether  this  rock  is  closely  allied  to  greisen,  or  corresponds  with 
it,  could  not  be  determined.  The  crystallographic  conditions  nearly  coincided 
with  those  mentioned  above ;  a  difference  was  presented  only  by  the  existence  of 
much  curved  hemihedral  prismatic  planes.  The  planes  (023),  (034),  (133)  are 
absent;  (III)  preponderated  as  compared  with  (Oil)  ;  the  base  was  mostly  very 
smooth,  but  small.  My  warmest  thanks  may  here  be  expressed  to  Oberbergrath 
A.  Weisbach,  for  his  kindness. 

B. — Baspite, 

The  other  mineral  which  is  found  on  the  specimens  appears  in  small,  brown* 
yellow,  transparent  diminutive  crystals  of  tabular  habit.  Their  size  varies  from 
two  and  a  half  mm.  to  fractional  parts  of  a  millimeter.  A  crystalline  crust,  which 
can  only  with  difficulty  be  separated  from  the  stratum  underneath,  likewise  consists 
of  this  mineral.  On  the  first  specimen  there  are  situated,  together  with  the  yellow 
Stolzites,  some  crystals  of  this  mineral,  which,  though  their  number  is  small,  are 
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larger ;  bat  the  bulk  is  found  on  the  second  specimen  with  the  reddish  Stobsites. 
Here,  also,  a  difference  between  the  two  modes  of  occurrence  is  noticeable,  as  will 
be  perceived  from  the  following  description : — The  mineral  is  characterised  bj  its 
bright  adamantine  lustre,  its  elongation  in  the  direction  of  the  axis  of  symmetry 
(PI.  YII,  Fig.  8,  which  presents  a  single  individual  in  normal  position),  its 
perfect  cleavage  parallel  to  (100),  and  its  constant  twinning  parallel  to  the  same 
plane.  At  times  the  twins  are  developed  in  the  manner  represented  by  Fig.  9  of  the 
plate,  especially  so  on  the  crystals  of  the  first  specimen ;  at  times— and  this  is  the 
case  as  regards  the  majority  of  crystals  on  the  second  specimen — in  such  a  manner 
that  the  second  individual  is  displaced  in  the  plane  (100)  (PL  YII,  Fig,  10). 
More  rarely  a  merging  together  of  the  individual  takes  place ;  on  the  other  hand 
a  repetition  of  the  twin-formation  almost  constantly  occurs  in  Type  II.  A  further 
point,  which  characterises  especially  the  crystals  of  the  second  specimen,  is  the 
marked  longitudinal  striation  on  (100),  which  frequently  causes  a  reflection  much 
distorted  by  deflection  of  the  rays. 

As  regards  the  distribution  of  colour :  in  many  crystals,  not  far  from  the  top 
edge,  a  deeper  red-brown  streak  is  visible,  which  is  separated  by  a  narrow,  colour- 
less streak  from  the  more  yellow-brown  portion. 

On  the  whole  the  crystals  are  very  poor  in  planes.  The  planes  b  =  (010),  a  = 
(100),  e  =  (001),  likewise  d  =  (Oil),  are  well  formed,  and  give  pretty  good 
reflections, — but  only  very  imperfect  reflections  were  obtained  wherewith  to  prove 
the  existence  of  plane  e  =  (101)  ;  by  these  the  number  of  determinations  sufficient 
for  the  determination  of  the  crystallographic  elements  was  obtained.  Of  the 
elements,  therefore,  qo  and  /x  are  well  assured ;  for  po  ^  confirmation  would  bo 
desirable. 

In  connection  with  the  results  of  measurement,  it  may  be  remarked  that  they 
were  obtained  by  choosing  (010)  as  pole.  In  this  position  is  drawn  also  the 
gnomonic  projection  Fig.  5,  in  which  the  planes  of  both  twin  individuals  are 
shown ;  but  Figs.  G  and  7  present  the  projection  in  normal  position. 

The  following  tables  are  arranged  in  the  same  manner  as  for  Stolzite  (pages 55, 56) 
Table  IV  states  the  values  obtained  directly  by  measurement,  i.e.,  for  the  projec- 
tion on  (010).  The  values  which  have  reference  to  the  normal  position  are 
obtained  by  an  easy  transformation,  inasmuch  as  for  the  zone  of  orthodomes  ^j  = 

p,  p,  ==  <^  for  the  clinodome  (Oil)  cot  ^i  =  ^^%-B ,  cos  pi  =  cos  <^  sin  p,  if  ^i,  pi 

sin  <p 

denote  the  angles  for  the  normal  position  [plane  of  projection  perpeodicalar  to 

the  zone  (100),  (010)  ],  ^  and  p  the  angles  of  the  measurement. 
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TABLE  VI. 

COBBEOTED   ANGLES. 


Letters. 

Symbol. 

Angle 

a  :e 

100:001 

72°  19' 

e  :  c 

101  :  031 

46     40 

d  :  c 

Oil  :  001 

46    88 

die 

Oil  :  101 

61   63  a 

bid 

010  :  Oil 

43    22 

Ab  regards  its  optical  behaviour,  the  mineral  is  characterized  by  the  following 
qualities: — Very  high  index  of  refraction  (an  investigation  by  means  of  the 
microscope  according  to  the  method  o£  the  Due  de  Chaulnes  showed  approximately 
n  =  26. !),  hence  very  high  adamantine  lustre.  The  plane  of  the  optic  axes  is 
the  plane  of  symmetry ;  on  (100)  an  axis  and  the  negative  bisectrix  appear  in  a 
very  oblique  manner  (outside  the  microscopic  field  of  vision,  Fuess,  Obj.  No.  7) . 
Differences  in  absorption  are  noticeable ;  thus  rays  which  vibrate  parallel  to 
6  =  b  are  more  strongly  absorbed  than  those  whose  vibrations  are  perpendicular 
thereto. 

A  determination  of  density  could  not  be  accomplished  owing  to  the  small  quantity 
of  the  material  available.     The  hardness  of  the  mineral  is  2*5. 

The  chemical  investivation  gave  a  remarkable  result.  Prof.  E.  P.  Treadwell,  who 
had  the  kindness  to  undertake  the  investigation,  succeeded,  notwithstanding  the 
small  quantity  of  pure  substance  (0*1331  gr.),  in  carrying  out  the  quantitative 
analysis.     It  showed  : — 

Per  cent 

WO3 =     49-06 

PbO   -     48-32 

Fe.O,  +  MnO    =       1*43 

Total  98-81 

The  difEerence  between  the  total  nn^  one  hundred  is  to  be  accounted  for  by  the 
fact  that  the  quantity  of  available  material  was  small.  Treadwell  presumes  that 
the  deficit  is  WOs.  He  remarks  expressly  that  magnesia,  phosphoric  acid,  and 
vanadic  acid  are  absent.  The  mineral  has,  therefore,  like  Stolzite,  the  formula  : 
PbWO*,  in  which  a  small  portion  of  PbO  is  represented  by  FeO,  MnO. 

Wo  have  thus  on  the  same  specimen  Pb WO*  in  a  double  form — tetragonal 
and  monosymmetric.  As  the  combination  (Fe,  Mn)  WO4  also  crystallizes  in 
these  two  systems,  and — which  deserves  more  especial  attention — as  manganese 
partially  represents  U  ad  in  Stolzite  as  well  as  in  the  new  mineral,  the  presumption 


PABT  1.]  •  Hlawatsch  :  BaspUe  and  Sfolzife.  61 

appears  feasible  that  PbWO*  belongs  to  an  isodimorpbic  series*.  But  in  view 
of  the  fact  that  it  ie  so  poor  in  planes,  it  would  be  premature  to  discuss  the 
isomorphism  with  Wolframite,  inasmuch  as  the  most  characteristic  angle  of  the 
new  mineral,  (100)  :  (001)  =  72°  lO'jdoes  not  agree  with  any  of  the  angles  which 
in  combination  form  oi'thodomes  of  simple  index  in  Wolframite.  The  angle 
(Oil)  :  (010)  =  43°  22',  (Wolframite  pe^  =  40°  57',  Descloizeaux,  is  alone  similar 

as  well  as  (101)  :  (100)  =  61°  23'  (resp.  h'  o*  =  61°  54',  Descloizeaux).  We  further 
find  in  both  the  twin  formation  in  the  direction  of  (100) ,t  fts  well  as  the  longi- 
tudinal striation  on  the  same  plane.  The  position  of  the  optic  axial  plane  is 
likewise  the  same  J.  A  cleavage  in  the  direction  of  (100)  exists  in  Wolframite  only 
to  a  subordinate  extent.  The  tetragonal  form  of  (Fe,  Mn)  WO4,  Eeinite,  has 
also  been  investigated  too  little  to  be  taken  into  account  in  this  consideration. 

As  to  the  paragenesis  of  the  mineral  it  may  be  observed  that  Stolzite  appears  to 
be  the  more  recent  product.  With  reference  to  the  naming  of  this  new,  and 
certainly  very  interesting  mineral,  the  Author  deems  it  his  duty  to  comply  with 
Foullon's  wish,  and  to  propose  the  name  chosen  by  this  investigator  unfortunately 
so  early  deceased.  Accordingly  the  mineral  would  have  to  receive  the  designation 
"Easpite,  FouUon.*' 

In  conclusion,  I  may  be  permitted  to  return  my  warmest  thanks  to  all  the 
gentlemen  who  assisted  me  in  the  investigation.  Thus,  to  Professor  Berwerth  for 
kindly  entrusting  me  with  the  material  for  operation,  and  for  allowing  me  the  use 
of  instruments  for  several  determinations.  Further  to  Dr.  Kochlin  for  his  friendly 
help  ;  and  to  Director  Dr.  A.  Brezina,  who  drew  my  attention  to  the  mineral.  I 
am  particularly  grateful  to  Professor  V.  Goldschmidt,  of  Heidelberg,  under  whose 
guidance  the  investigation  was  carried  out,  and  who  most  efiectively  aided  me  therein 
by  advice  and  actual  assistance ;  further  to  Professor  F.  P.  Treadwell,  of  Zurich, 
who,  in  the  kindest  manner,  undertook  the  carrying  out  of  the  analyses,  and  by 
them  demonstrated  the  interesting  fact  of  the  dimorphism  of  Pb  WO4.  Lastly, 
I  also  thank  Professor  Eosenbusch,  Privy  Councillor,  of  Heidelberg,  and  Professor 
A.  Schrauf,  of  Vienna,  who  allowed  me  the  use  of  the  instruments  for  the  optical 
investigations. 

*  Oroth,  TabelL  Ueben.  d.  Miner,  III  Aufl.,  Braunschweig,  1889,  peg.  60. 

t  Levy,  Deter.,  1847,  TafL  79.  Fig.  9 ;  Detclolzeftux,  Manuel,  1893,  Taf.  64,  Fig  886. 

I  Descloizeaux,  Ann.  Chim.  Phys.,  1870,  4-19, 169. 
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VI. — On   the  Structure  and  Mode  of  Preservation  of  Receplac-^ 

uliles  australis,  Salter:    by  R.  Etheridgb,  Junr.,    Curator 

of  the    Australian    Museum,    and    W.    S.    Dun,    Assistant 

Palaeontologist. 

[Plates  VIII-X.] 


J. — HUtory. 

This  interesting  fossil  has  been  known  since  1859 ;  but  notwithstanding  this,  all 
that  has  been  written  about  it,  is  the  original  short  description  by  the  late  Mr.  J. 
TV.  Salter,*  and  brief  references  by  the  late  Professor  Ferdinand  Eoemerf  and 
Pr.  a.  J.  Hinde.  %  The  lat«  Eev.  W.  B.  Clarke,  in  a  list  of  New  South  Wales 
fossils,  recorded  another,  Receptaculifes  Clarkei,  Salter.  §  This  form,-  however, 
was  never  described  by  Salter,  who  elsewhere  says  that  the  species  is  synony- 
mous with  E.  australia.  \\  Clarke  also  records,  evidently  on  Salter's  authority, 
the  occurrence  of  the  well-known  BeceptacuUtes  Neptuni,  Def  ranee,  from  between 
Wellington  and  Molong.  %  The  original  examples  of  /?,  auetralis  were  obtained 
at  Tarradong  by  the  late  Rev.  W.  B.  Clarke,  the  only  other  recorded  N.  S.  Wales 
locality  being  the  Wellington  Caves,  by  the  late  Professor  A.  M.  Thompson,  ••  but 
this  occurrence  has  not,  at  least  to  our  knowledge,  been  verified. 


IT. — Terminology. 

Each  writer  who  has  written  on  BeceptacuUtes  has  made  use  of  his  own  termi- 
nology, and  we  have  found  it  very  difficult  to  abide  by  one  that  shall,  in  a  general  way, 
be  common  to  all ;  in  fact,  the  terminology  entirely  depends  on  the  view  adopted 
as  to  the  nature  of  Beceptaculites^  whether  the  structure  as  we  now  see  it  is  to  be 
regarded  as  that  of  the  organism  itself,  or  simply  as  a  secondary  replacement  of 
the  latter.  Some  authors  have  adopted  the  first  course,  others  the  second.  Every 
term  made  use  of  by  us  will  be  explained  once  and  for  all  the  first  time  it  is 
employed ;  and  as  the  condition  of  our  specimens  renders  terminology  com- 
paratively easy,  it  will  therefore  be  expressed  in  simple  language. 


*  CanftdUn  Otg.  Remains,  Dec  1, 1S59,  p.  47, 1. 10,  f.  8-10. 

t  Lethiea  Pal.,  Lief.  1, 1830,  p.  290. 

X  Quart.  Joum.  Oool.  Soc.,  1884,  XL,  pp.  798.  844. 

§  Clarice's  Southern  Goldfields,  1860,  p.  286 ;  B.  Etheridgo,  Junr.,  Cat.  Austr.  Fois.,  1878,  p.  8. 

g  In  W.  B.  Clarke's  Sed.  Form.  N.  a  Wales,  Ed.  4, 1878,  p.  151. 

H  Sed.  Form.  N.  8.  Wales,  Ed.  4, 1878,  p.  16. 

•♦  Explor.  Cavej  and  Rivers  New  South  Wale*,  N.S.  Wales  Pari.  Papers,  162- A,  1882,  p.  12. 
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III— General  Structure, 

So  roneli  has  now  been  written  on  the  supposed  general  structure  of  Becep- 
faeuliUs,  both  the  macroscopic,  and  in  a  lesser  degree  the  microscopic,  more 
partictilarly  by  Billings,  ♦  Dames,  t  Qumbel,  J  Boemer,  §  Hinde,  ||  Wincbell  and 
Scbnchert,  %  Bauff,  ♦•  Girty,tt  Schliiter,  J  J  and  Geinitz,  §§  that  it  is  not  our 
intention  to  touch  on  this  branch  of  the  subject,  but  to  confine  our  remarks  to  that 
of  JS.  auitralUf  based  on  the  material  in  the  collection  of  the  Geological  Surrey  of 
Mew  South  Wales  and  the  Australian  Museum,  Sydney. 

We  may  state  that  our  examination  of  the  Australian  fossils,  on  the  whole, 
supports  the  descriptions  by  the  late  Mr.  E.  Billings  and  Dr.  Hinde. 

So  much  discrepancy  exists  between  the  various  descriptions  of  ReceptacuUtes 
that  it  is  most  difficult  to  arriye  at  any  satisfactory  conclusion  as  to  its  original 
ftmcture,  especially  when  we  find  so  experienced  an  observer  as  Dr.  Hinde 
remarking  "  that  it  is  doubtful  if  a  single  specimen  has  yet  been  discovered  in 
which  the  original  structure  has  been  preserved, ||||  and  again,  "  the  extraordinary 
diversity  of  appearance  which  Beeeptaeuiites  and  its  allies  exhibit,  according  to  the 
different  conditions  in  which  the  skeleton  is  preserved,  stands  also  in  intimate 
omnection  with  the  question  of  its  original  nature."^^ 

Too  little  attention  has  been  given  to  this  point,  for,  as  Girty  has  truly  remarked, 
"  specimens  hitherto  supposed  to  represent  true  structure  are  probably  only  casts 
or  infiltrations.**  •  In  no  single  instance  have  our  specimens  revealed  any  trace  of 
the  original  tissues,  nor  even  of  empty  moulds,  but  in  every  case  the  organism  is 
represented  as  a  secondary  replacement  by  mineral  substances  of  the  most  com- 
plete nature.  It  naturally  follows  that  many  of  the  more  minute  details  noticed 
by  other  writers  will  be  found  to  be  wanting  here,  if  they  ever  existed. 

IV, — Receptaculitea  australis,  Salter. 

Torm. — Our  specimens  are  all  more  or  less  fragmentary,  and  in  (Jonsequence  it 
is  difficult  to  speak  with  exactness  on  the  vexed  question  of  the  outward  form  of 
BeeeptaeuliUi ;  but  we  have  before  us  natural  sections  of  the  organism  taken  at  all 

angles,  from  mere  fragments  to  much  larger  portions  of  the  outer  and  inner 

— -       - 

•  py.  Foss.  Canada,  1865,  Pt  6,  p.  378. 

t  Zelts.  Dents.  Geol  OescO.,  180B,  XX,  p.  488. 

%  AbhandL  K.  Bayer.  Akad.  Wissenach.,  1876,  XII,  Abth.  1,  p.  170. 

I  Loe.eiL 

I  Loe,  eit. 

ir  Geol.  Nat.  Hiat  Surrey  Mlmieaota,  1886-92,  HI,  Pt.  1, 1886,  p.  66. 

^  Ablwiid].  K.  Bayer.  Akad.  Wueezuch.,  1882,  XVII,  Abth.  8,  p.  615  ;  Zeits.  Deata.  Ge(d.  Gcaell.,  1388,  XL,  Heft 

S,p.606. 
tt  14th  Ann.  Rqpt.  State  GeoL  N.  York  for  1884  (1896X  p.  271  «<  aeg. 
n  Zeita.  Deuta.  Qeol.  Oeaell.,  1887,XXXIX,  heft  1,  p.  %. 
n  Quart  Jonm.  Geol.  Soc.,  1884,  XL,  p.  808. 

II  Zeita.  Deuta.  Geol.  Geaell.,  1888,  XL,  p.  17  et  Mq. 
It  Op.  eU.,  p.  804. 

•••  Loe.  cit.  p.  281. 
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surfaces,  forming  parts  of  curved,  more  or  less  platter-sliaped  expansions,  as 
described  bj  Dr.  Hinde,  to  portions  that  in  some  instances  give  the  idea  of  oblong 
or  cylindro-conical  bodies.  On  the  whole,  therefore,  we  feel  constrained  to  regard 
the  platter-shaped  pieces  as  portions  only,  and  to  accept  the  outward  shape  of 
It.  australisy  at  any  rate,  as  some  modification  of  the  form  previously  suggested. 
As  illustrative  of  this,  PI.  YUI,  Fig.  4,  shows  a  portion  of  an  elongate,  compressed 
cylindro-conical  individual  presenting  two  sides  wich  intermediate  convexities  worn 
off.  We  certainly  have  not  seen  a  wholly  enclosed  body  as  diagrammaticallj 
figured  by  Billings  and  believed  by  Eauff  to  be  more  the  outward  form  of  Becep- 
taculiteg,  with  hollow  central  cavities,  all  platter,  bowl,  or  cup-shaped  pieces  being, 
according  to  the  latter,  incomplete  remains.  Our  specimens  are  clear  on  this 
point,  inasmuch  as  they  show  that  Billings  and  !Rauff*s  conception  of  a  hollow 
central  cavity  is  in  all  probability  correct.  In  the  light,  therefore,  of  discoveries 
made  since  Dr.  Hinde  wrote  the  statement  that  Beeeptaculitea  consisted  of  cup  or 
platter-shaped  bodies  only  is  no  longer  tenable,  for  B.  tnammilaris  (Newberry), 
Walcott,*  is  said  to  be  often  of  an  inverted  conical  shape,  B,  eJongatus,  Walcottjf 
is  cylindro-conical,  with  a  deep  central  cavity ;  and  B,  ellipticua,  "Walcott,J  is  an 
elongated,  flattened,  curved  form,  with  an  elliptical  section.  Nor  must  it  be 
forgotten  that  Mr.  G-.  H.  Oirty,§  has  recently  described  the  shape  of  B,  infundi- 
huliformis,  as  *'  pine-cone  shaped,"  and  he  further  states  that  the  form  of  the  Lower 
Helderberg  examples  generally  support  the  views  of  Billings  and  Eauff.  We 
have  not  been  fortunate  enough  to  observe  any  apical  or  other  orifice  in  our 
specimens,  as  suggested  by  Billings,  but  we  have  before  us  one  example  from  tho 
Australian  Museum  Collection  with  a  well-marked  nucleus,  or  as  it  is  termed 
by  Eauff,  **  the  lower  pole,"  with  the  central  nucleal  point  certainly  concave,  and 
a  strongly-marked  conjunction  of  the  columnar  elements.  This  specimen  is 
figured  in  PI.  X,  Fig.  8. 

One  of  our  examples  displays  a  surface  five  inches  long  by  three  broad,  in 
section,  with  one  of  the  sides  curved  at  almost  a  right  angle,  giving  one  the 
impression  of  a  more  or  less  cylindrical  body.  Another,  with  a  continuous  outline 
of  the  wall  vertically  weathered,  suggests  a  body  with  an  oval  section,  and  so  on. 
On  the  other  hand,  the  Tass  District  specimens  are  circular  in  section  (PI.  IX, 
^g-  3))  A^d  in  their  present  condition  certainly  platter-shaped,  but  they  are 
clearly  only  fragmentary,  and  portions  of  much  larger  bodies. 

Chemical  Ootnposition,  Mineral  Structure,  and  Mode  of  Preservation, — Dr.  Hinde 
remarks  that  crystalline  calcite  is  the  most  common  condition  in  all  BeceptaeulUet, 
is  met  with  at  different  localities  and  in  various  formations,||  and  is  not  the  original 

♦  Mem.  U.  a  OeoL  Survey  (PoweU'sX  1884,  VIII,  p.  65,  t  II,  f.  IL 

t  Ibid.t  p.  66. 

1  Ibid.,  p.  67.  t  11,  f.  12. 

1 14th  Ann.  Kept  State  Geol.  N.  York,  for  1894  a896X  p.  272. 

I  Loe.  cU.,  p.  806. 
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structure  of  the  organism.*  The  Australian  form  occurs  under  two  conditions — 
either  whollj  crystalline  calcite,  or  partly  this  mineral  and  partly  crystalline  quartz. 
In  the  first  instance,  therefore,  such  specimens  fall  into  Dr.  Hinde*s  second  section, 
hut  in  the  second  they  assimilate  themselyes  to  that  subsection  where  the  ''skeleton" 
may  be  partly  of  calcite  and  partly  of  silicaf  ;  no  entirely  siliceous  example  has 
come  under  our  notice,  but  in  every  case  the  mineral  constituents  are  of  secondary 
deposition. 

•  We  are  acquainted  with  BeceptacuUtesin  Australia  in  limestone  rocks  only,  and 
the  associated  fossils  invariably  partake  of  the  same  composition  as  the  former ; 
but  in  one  instance  some  of  the  associated  fossils  show  traces  of  chalcedonic structure. 
Every  trace  of  organic  tissues  has  been  removed,  and  none  of  the  parts  have  any 
special  wall-substance,  although  all  are  well  and  clearly  defined  against  the  enclosing 
matrix,  whether  it  be  light  or  dark.  The  matrix  is,  in  most  cases,  in  a  very  finely 
divided  slate,  and  completely  fills  all  the  interspaces  between  the  outer  and  inner 
walls.  There  is,  however,  this  difEerence  between  our  Beceptaculites  and  its 
associated  fossils,  that,  wherever  the  latter  have  been  microscopically  examined,  their 
walls  always  show  a  thin  external  pellicle  of  organic  tissue. 

The  composition  of  our  specimens  from  the  principal  localities  is  as  follows  : — 

1.  Ya»8 — Crystalline  calcite  with  traces  of  crystalline  quartz,  in  a  yellow- 

drab  limestone. 

2.  Ferribrooh — Entirely  crystalline  calcite,  without  quartz  at  all,  or  present 

only  in  an  infinitesimal  degree. 

3.  Murrumhidgee  River — Crystalline  and   granular  calcite  with   crystalline 

quartz  in  varying  quantities,  in  a  blue-black  limestone. 

4.  Goodrahighee  Biver — The  same  condition  as  in  the  Murrumbidgee  specimens. 

6.  TaragOy  near  Goulburn — Chiefly  calcite  in  a  fine  state  of  division,  with  a 
little  granular  quartz,  in  a  blue-drab  limestone. 

6.  Beluhula  Biver — The  same  as  those  from  the  lilurrumbidgee  Eiver,  in  a 
grey-blue  limestone. 

Specimens  from  the  Murrumbidgee  Valley  are  pres3rved  in  a  deep  dark-blue, 
almost  black,  limestone ;  those  from  Tarago  in  a  similar  rock  of  slightly  lighter 
colour  ;  those  from  Yass,  in  a  yellow-drab  limestone  ;  those  from  Fernbrook,  in  a 
light-grey  to  greyish-white  limestone ;  and  that  from  Belubula  in  a  grey-blue 
limestone. 

The  whole  of  the  skeleton  in  the  Australian  specimens  is  amalgamated  into  one 
continuous  crystalline  mass,  including  the  rhomboidal  plates  of  both  surfaces,  the 
tangential  rays,  and  the  columns  with  their  pediments,  the  crystalline  constituents 
varying  in  amount  in  the  respective  parts,  but  the  calcite  always  predominating 


•  Loc,  cit.f  p.  804. 
t  Los.eit.,  p.  803.] 


B 


60  Becord9  of  the  Geological  Survey  of  New  South  Wales.         [voii.  vi. 

over  the  silica,  and  the  latter  always  occupying  a  central  position  surrounded  by 
the  calcite.  There  are  exceptions  to  this,  however,  in  the  case  of  the  specimens 
from  Parish  of  Warroo,  Co.  Murray,  Murrumbidgee,  where  all  the  organisms  in  the 
rocks  are  silicified.  In  this  case  the  conditions  are  reversed,  the  outer  parts  being 
composed  of  silica.  Two  of  these  specimens  are  figured  in  PI.  IX,  Pigs.  9  and  10. 
Both  constituents  are,  as  a  rule,  coarsely  crystalline,  but  in  a  few  instances, 
particularly  in  the  case  of  the  columns,  the  calcite  when  by  itself  is  finely  granular. 
In  one  of  our  sections  there  are  traces  of  a  columnar  calcite,  but  no  trace  of  a  finely 
fibrous  crystalline  structure  in  the  strict  sense  of  the  word,  such  as  is  described 
by  G  Umbel,  and  confirmed  by  Eaufi^,  has  been  observed,  nor  of  any  concentric 
layers  deposited  round  a  centre. 

Dr.  Hinde  remarks  that  it  is  a  noteworthy  circumstance  to  find  in  specimens 
partly  calcareous,  partly  siliceous,  "that  whilst  in  the  siliceous  portion  of  the 
specimens  the  interior  canals  are  clearly  shown  in  the  spicular  rays  (tangential 
rays),  no  traces  of  them  appear  in  those  parts  which  have  been  replaced  by  crystal- 
line calcite.*  No  such  structures  are  visible  in  any  of  the  specimens  now  before 
us,  whether  composed  of  one  mineral  or  the  other. 

There  is  absolutely  no  trace  of  any  pellicle  or  test  in  any  of  our  specimens,  but 
in  weathered  examples  the  exterior  of  the  columns  and  tangential  rays  is  stained 
with  oxide  of  iron,  which  gives  to  these  parts  the  appearance  of  a  pellicle  or  wall ; 
a  microscopic  section,  however,  at  once  dispels  the  illusion. 

Giimbel  described  his  Silurian  Beceptaculites  as  composed  of  a  finely  fibrous 
crystalline  material  that  may  have  been  arragonite  in  the  first  instance,t  and  Girty 
agrees  so  far  as  to  say  that  the  original  calcareous  test  was  probably  arragonite, J 
Hinde,  on  the  contrary,  arguing  *'  that  if  the  EeceptaculidsB  are  allied  to  Sponges, 
the  proof  for  which  must  be  sought  from  other  considerations,  their  spicular 
skeleton  was  originally  composed  of  silica."§  It  seems  to  us  that  the  organism 
we  are  now  dealing  with  was  originally  calcareous,  then  altered  into  calcite,  a  sub- 
sequent in61tration  of  silica  taking  place  and  filling  up  cavities  and  cracks. 

Poles. — Only  one  example  with  any  trace  of  a  pole  has  been  observed  (PL  X, 
Pig.  8),  consisting  of  a  nucleal  depression  from  which  the  columns  radiated 
outwards  in  curved  lines,  all  round  what  was  originally  a  central  point.  In  the 
median  line  on  the  two  opposite  sides  of  the  latter  the  columns  are  much  smaller 
and  closer,  otherwise  the  specimen  is  too  much  worn  to  yield  further  details. 

Walls, — By  the  term  "  wall "  we  mean  all  that  portion  of  the  organism  from 
the  exterior  to  the  inner  surface  inclusive,  comprising  within  these  boundaries  the 
various  "  elements  "  or  "  nieroms,"  as  Rauff  terms  them,  and  forming  the  "  body 

•  pp.  crt.,p.  808. 
t  Hmde,  op.  at.,  p.  808. 
X  Girtj,  op.  cit,  p.  281. 
§  OjK  cit ,  p.  810. 
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wall "  of  Billings.     Each  is  made  up  of  the  exterior  rhomboidal  plate,  the  tan- 
gential fay,  the  column,  and  the  inner  rhomboidal  plate.     In  our  specimens  the 
wall  is  found  in  varying  degrees  of  preservation,  in  a  few  instances  with  the 
exterior  rhomboidal  plates  preserved,  but  more  often  with  the  latter  denuded;  in 
some  instances  with  what  we  consider  to  be  the  inner  rhomboidal  plates,  but 
always  the  columns ;  the  tangential  rays  are  seen  in  a  few  cases  only.    Practically 
this  agrees  with  Billings'  conception  of  the  general  test  structure  of  BeeeptacuUfei, 
except  that  the  inner  rhomboidal  plates  seem  to  have  been  looked  upon  by  him 
rather  as  a  membrane.    The  wall  in  the  Australian  specimens  has  a  fairly  constant 
thickness,  some  specimens  measuring  fifteen,  two  seventeen  and  a  half,  another 
seventeen,  and  again  one  five  and  a  half  millimetres,  according  to  position  in  the 
organism. 

Exterior  Rhomboidal  Plates, — The  rhomboidal  plates  of  the  "ectorhin,**  as  they 
are  termed  by  Billings;  the  head  or  summit  plates  of  Hinde;  "rhombischeh 
tafelchen "  of  Kauff,  are,  either  from  the  outside  or  inside,  displayed  in  only  a 
few  specimens.    On  viewing  them  from  the  outside,  they  do  not  appear  to  difEer 
essentially  from  those  of  R.  occiJentalis,  Salter,*  and  are  bounded  by  delicate 
linear  interspaces,  as  described  by  Hinde,   whenever  the  slightest  weathering 
takes  place,  but  where  disintegration  has  not  gone  on  they  seem  to  abut  close 
together.     The  linear  separation  on  weathering  seems  to  show  that  no  anchylosis 
took  place  as  Billings  has  suggested,  for  he  remarks  that  "  when  silicified  specimens 
are  treated  with  acid  the  plates  are  easily  separable."     On  a  weathered  surface 
they  quite  coincide  with  Billings'  illustration. f     Their  shorter  axes  are  in  all 
probability  in  a  meridional  direction,  similar  to  the  specimens  examined  by  KaufF, 
but  on  this  point  we  cannot  be  quite  certain,  nor  have  we  observed  any  trace  of  the 
overlapping  or  imbrication  mentioned  by  this  observer.     In  the  majority  of  our 
specimens  the  exterior  rhomboidal  plates  have  been  removed,  exposing  natural 
cross-sections  of  the  columns.  One  example  from  the  Murrumbidgee  River  displays 
a  very  remarkable  appearance,  in  that  these  plates  being  weathered  away,  and  the 
columns  removed,  the  linear  interspaces  have  widened  out,  leaving  interrupted 
channels  presenting  somewhat  the  appearance  of  a  transverse  section  of  Salt/sites. 
On  these  plates  we  have  quite  failed  to  see  any  trace  of  the  central  knob  described 
by  Messrs.  Winchell  and  SchuchertJ  on  those  of  R.  Oweni,  Hall.    Externally  the 
plates  are  not  flat,  but  slightly  curved,  thinning  off  towards  the  edges,  which  are 
thin  and  apparently  sharp,  and  slightly  concave  on  the  inner  side.     Hinde  describes 
them  as  flat,  but  we  are  more  in  accord  with  Banff's  description  of  those  of 
J2.  Nepiunif  as  above,     The  average  size  is  three  by  three  and  a  half  millimetres, 
or  some  appear  to  have  both  diagonals  equal. 

•  Oanadian  Org.  Remains,  Dec  1, 1859,  p.  45, 1 10,  f.  1-7. 
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t  Winchell  and  Sobuchort,  op.  eit,  p.  58. 
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In  weathered  Bpecimens,  wherever  the  plates  have  been  displaced,  they  are 
seen  to  have  an  appreciable  thickness ;  but  in  vertical  sections  of  the  wall  prepared 
for  the  microscope  it  is  hardly  possible  to  difEerentiate  between  them  and  the  tops 
of  the  columns,  unless  indeed  a  capping  of  clear  columnar  calcite  on  the  summits 
of  some  of  the  columns  represents  them.  On  the  other  hand,  in  other  columns, 
instead  of  this  clear  capping,  the  tops  of  the  latter  present  a  ragged  or  frayed  appear- 
ance, which  we  believe  represents  the  roughened  surface  of  Beekite  rosettes 
developed  at  points  where  the  secondary  silica  predominates  over  the  calcite.  In 
his  description  of  R,  ausfralis,  Salter  refers  to  the  "  lower  surf  ace  lobulated  in  larger 
or  smaller  divisions  which  seem  to  radiate  from  a  central  boss,"*  of  the  expanded 
outer  ends  of  the  columns.  This  is  nothing;  more  than  the  conversion  of  this  part 
of  the  organism  into  Beekite,  a  mineral  by  no  means  uncommon  in  connection  with 
the  organic  remains  of  our  Lower  Pala&ozoic  Limestones,  and  one  that  has  already 
been  described  in  detail  by  one  of  us.f 

In  the  subject  of  PI.  IX,  Fig.  8,  we  see  the  exterior  rhomboidal  plates  viewed 
from  above  with  the  irregular  or  serrated  edges,  some  close  and  touching,  others 
separated  by  interspaces.  One  plate,  and  only  one,  has  a  central  round  aperture 
at  about  the  point  occupied  by  the  top  of  the  column.  In  this  section  are  also  to 
be  Feen,  extending  from  under  the  plates  in  a  downward  direction  and  at 
corresponding  comers  in  each  case,  one  of  the  tangential  rays,  being  parallel  to  the 
longer  axes  of  the  plates.  All  the  plates  are  composed  of  granular,  non-crystalline 
calcite,  with  here  and  there  a  small  central  patch  of  crystalline  quartz.  Mr.  R.  H. 
Girty  makes  the  astounding  statement  that,  in  specimens  of  Beceptaculites  from 
the  Lower  Helderberg  of  New  York  State,  there  is  no  trace  of  the  existence  of 
exterior  rhomboidal  plates,  and  concludes  that  such  were  never  present  in  the 
genus  at  all.  J  He  describes  the  outer  surface  of  Beceptaculites  as  consisting  of 
''ridges  which  start  from  a  point,  the  basal  pole  (Eauff),  aud  radiate  spirally  ia 
two  directions,  after  the  manner  of  the  engine-rolling  on  a  watch.  The  ridges  are 
thin,  solid,  high,  and  usually  continuous.  The  rhombic  depressions  which  they 
form  are  well-marked  and  deep.  This  description  is  true  of  both  surfaces,  but  that 
one  which  is  here  called  the  gastral  surface,  has  the  reticulation  much  reduced, 
perhaps  one-fourth  the  size  of  the  other.''  His  argument  is,  that  the  exterior 
rhomboidal  plates  described  by  Authors  are  simply  an  infiltration  of  the  rhombic 
pits  that  he  conceives  formed  the  exterior  surface  of  Beceptaculites,  If  such  be 
the  case,  it  opens  up  an  entirely  new  conception  of  the  outward  appearance  at  least 
of  Beceptaculites,  and  is  fundamentally  opposed  to  the  teachings  of  Billings,  Hinde, 
Eauff  and  others.  All  that  we  can  say  on  this  subject,  from  an  examination  of 
Australian  specimens  only,  is  that  a  calcareous  replacement  in  the  form  of  rhom> 
boidal  plates  does  exist  on   the  exterior  of  B,  australis^  and  that  if  Girty's 

*  Salter,  loc.  cit.,  p.  47. 
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description  of  the  outer  surface  of  the  Lower  Helderberg  specimens  is  that  of 
the  true  external  appearance  of  Becrptaculifes,  then  this  has  never  so  far  been 
seen  in  an  Australian  specimen. 

Columns, — We  retain  this  term  for  the  spindle-shaped  bodies  more  or  less  at 
right  angles  to  the  inner  and  outer  walls,  and  uniting  them,  and  at  right  angles  to 
the  plane  of  the  walls.  They  are  the  "  vertical  rays"  of  Hinde,  "  cylindrical  tubes" 
or  "  hollow  spicula"  of  Billings,  the  columns  ("  eaulchen")  of  EaufE,  and  "  radial 
tubes'*  of  Girty.  They  vary  in  length  according  to  their  position  in  the  organism, 
and  are  also  variable  in  diameter  and  form,  although  the  latter  is  always  some 
modification  of  the  fusiform  or  spindle-shape ;  but  of  whatever  shape  they  may  be, 
there  is  always  more  or  less  of  a  tapering  or  contraction  at  the  two  extremities, 
beiog  thus  in  accord  with  the  structure  observed  by  Billings  in  B.  occidenfalis. 
They  can  hardly  be  described  as  "nearly  cylindrical  for  the  greater  part  of  its  (their) 
length,"  as  stated  by  Dr.  Hinde ;  although  the  latter  has  remarked  that  the  neck- 
like contraction  at  the  top  and  bottom  seems  to  be  generally  characteristic  of 
Beceptaculites,  The  enlarged  circumference  of  the  spindle  is  also  variable,  it 
may  be  either  central,  or  nearer  the  respective  ends  of  a  column.  The  average 
diameter  is  about  two  mm.  Those  of  one  spiral  row  are  closely  set,  almost  touching 
one  another,  but  the  rows  of  columns  in  general  are  separated  from  one  another 
by  much  wider  intervals.  In  all  our  weathered  examples  the  surface  of  the 
columns  is  of  a  brown  ferruginous  colour,  and  practically  smooth ;  but,  as  in  no  case, 
from  our  point  of  view,  are  we  dealing  with  the  real  tissue  of  the  columns,  we  are 
unable  to  say  whether  or  no  transverse  furrows  existed,  or  whether  they  were  slightly 
corrugated  as  described  by  BaufE.  We  are  quite  unable  to  throw  any  light  on  the 
general  existence  or  otherwise  of  an  axial  canal  in  the  columns  of  JReceptaculUes  from 
the  peculiar  mineral  composition  of  our  specimens ;  but,  as  they  are  preserved, 
there  certainly  is  no  canal  or  tube  in  -them  ;  nor  have  we  any  information  to  give 
on  the  question  of  the  spindles,  or  solid  axes,  believed  by  Banff  to  have  existed, 
unices,  indeed,  the  central  vacuities  in  some  of  the  columns  filled  by  silica 
represent  the  spaces  formerly  occupied  by  spindles.  The  columns  are  continuous 
in  one  piece  with  the  tangential  rays,  and  are  to  all  intents  and  purposes  of  the 
same  mineral  composition.  In  most  cases  where  we  have  prepared  micro-sections, 
the  outer  or  surface  ends  of  the  columns  are  expanded,  leaving  cup-shaped  hollows 
between  them  (PI.  IX,  Fig.  2),  or  the  intervening  line  between  them  is  straight 
(PL  IX,  Fig.  9).  In  instances  where  the  tangential  rays  have  been  broken  ofl^,  the 
ends  of  the  columns  present  the  appearance  of  so  many  elongated  vases  with  a 
crumpled  periphery  (PI.  VIII,  Fig.  2). 

The  mineral  structure  of  the  columns  appears  under  four  aspects — 1st,  either 
with  a  crystalline  siliceous  centre  (PI.  X,  Fig.  6),  with  an  outer  area  of  crystalline 
calcite,  exhibiting  cleavage  up  to  the  well-defined  margin ;  or  (2)  crystalline  calcite 
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only  (PI.  IX,  Fig.  10)  ;  or  (3)  finely-granular  calcareous  matter  only,  as  seen  under 
high  power  (PI.  IX,  Fig.  2)  ;  or  (4)  both  the  last-mentioned  and  crystalline  calcite 
in  the  same  specimens,  but  in  separate  columns  (PL  IX,  Fig.  9).  The  line  of 
crystalline  quartz  in  the  centre  of  the  columns  varies  in  diameter,  whilst  disinteg- 
rated cavities  in  the  calcite  have  evidently  been  subsequently  filled  with  crystalline 
quartz. 

Girty  considers  that  the  columns,  or,  as  he  terms  them,  "  radial  tubes,"  or 
"canals,"  were  really  tubes  and  not  canals,  opening  from  the  bottom  of  the 
rhombic  pits,  which,  as  before  stated,  he  regards  as  the  external  aspect  of  Beceptac- 
nlitea^  taking  the  place  of  the  almost  universally-described  rhomboidal  plates,  ♦ 
as  we  are  led  to  believe  from  the  appearance  of  our  specimens  that  the  columns 
represent  tubes  which  became  filled  with  calcite.  The  regularity  with  which  the 
centres  of  the  columns  are  filled  with  crystalline  silica  induces  us  to  believe  that  - 
after  the  deposition  of  the  crystalline  calcite  a  median  vacuity  was  left,  subse- 
quently filled  by  the  former  as  a  secondary  process.  Dr.  Hinde's  view,  t  that  the 
opinion  held  by  some  Palaeontologists  "  that  these  fossils  consisted  of  a  series  of 
hollow  cylindrical  cells"  is  erroneous,  is  on  the  contrary  probably  incorrect. 

The  inner  ends  of  the  columns  are,  as  described  by  Billings,  Hinde,  and  BaufE, 
expanded,  forming  what  the  latter  calls  pediments,  "fusschen,"  these  dilatations 
becoming  united  into  a  common  surface.  These  pediments  are  composed  of  calcite, 
either  crystalline  or  granular,  with  a  little  scattered  silica.  As  a  rule,  the  pediments 
abut  closely  against  one  another,  and  are  equilateral,  unlike  those  of  B,  orhis^ 
figured  by  EaufE  as  boot-shaped,  always  projecting  at  the  base  regularly  to  one 
side.  One  of  our  specimens  exhibits  traces  of  cavities,  more  or  less  round,  probably 
the  cross  sections  of  canals  that  are  said  to  occur  in  this  portion  of  the  organism. 

BaufE  has  denied  the  presence  of  canal  perforations  in  the  inner  wall  between 
the  pediments,  but  a  Reviewer  J  of  his  Memoir  appears  to  us  to  be  correct  in  saying 
that  such  are  shown  on  his  PI.  Ill,  Figs.  10  and  10a. 

Interior  Bhomhoidal  Plates, — The  inner  layer  of  Beceptaculites  was  described  by 
Mr.  Billings  as  the  endorhin.  Dr.  Hinde  says — "  In  B,  eccidentalisy  the  inner  or 
upper  layer  appears  to  be  fundamentally  composed  of  modified  extensions  of  the 
basal  ends  of  the  vertical  rays  of  the  spicules.  Instead  of  tapering  to  a  pointed 
extremity,  as  in  Ischadites  and  Acanthochonia,  the  vertical  rays  in  this  species  of 
BeceptacuUtes  continue  cylindri(^al  to  near  their  basal  extremities,  and  then 
abruptly  expand  into  horizontal  plate8."§  It  has  not  been  possible  for  us  to 
satisfactorily  determine  in  our  specimens  whether  this  inner  layer  is  only  the 
expanded  ends  of  the  columns,  or  a  separate  series  of  plates,  but  we  are  inclined  to 

«  Girty,  op.  eit.,  p.  280. 
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regard  it  as  made  up  of  the  latter.  It  appears  to  us  that  these  '^  plates  "  are  as 
much  rhomboidal  as  those  of  the  exterior  series,  and  furthermore  that  they  are 
intimately  united  together,  so  as  to  form  a  continuous  inner  or  "gastral"  membrane, 
as  described  by  Hinde.*  In  another  specimen,  at  each  angle  of  these  plates  is  a 
circular  pore  (PI.  X,  Fig.  2),  the  vertical  hollows  of  Hinde,t  and  endorhinal  pdres 
of  Billings.J  It  is  also  clear  that  these  pores  are  formed  as  described  by  Hinde, 
by  nicks  cut  out  of  the  corners  of  each  plate.  On  the  other  hand,  they  are 
regarded  by  BaufE  as  a  secondary  formation,  whilst  Girty  denies  the  existence  of 
them  at  all.  Be  this  as  it  may,  a  micro-section  of  the  inner  or  "gastral**  surface 
shows  not  ouly  these  pores  very  distinctly,  but  under  a  very  low  power  the  rhomboidal 
divisions  also.  The  pores  are  very  regularly  developed  at  each  angle  of  the  plates, 
but  when  the  surface  is  at  all  worn  by  disintegration  they  become  simply  ragged 
unsymmetrical  holes  (PL  X,  Fig.  7).  In  one  of  our  specimens  the  pores  are 
connected  by  impressed  lines  or  furrows,  which  also  act  as  the  boundaries  of  the 
plates  (PI.  X,  Fig.  2).  In  another  example  in  which  this  layer  is  shown  on  a 
concave  surface  the  plates  are  exposed  over  an  area  of  four  and  a  half  by  three 
inches,  with  their  bounding  furrows  (PI.  X,  Fig.  4).  This  layer  has  a  thickness  of 
a  quarter  millimetre.  In  a  further  specimen  the  plates  are  firmly  attached  to  the 
ends  of  the  columns  without  the  expanded  foot  end  described  by  Banff,  and 
apparently  form  one  continuous  membrane,  which,  however,  regularly  breaks  up 
into  the  component  rhombs  on  fracture  or  weathering  (Pi.  X,  Fig.  8).  BaufE 
denies  the  existence  of  these  inner  plates,  regarding  them  as  the  roughly 
rhomboidal  outlines  of  the  enlarged  inner  ends  of  the  columns,  and  due  to  a 
combination  of  pressure  and  erosion. 

The  altered  condition  of  the  Australian  specimens  has  prevented  the  preservation 
of  the  canals  said  to  penetrate  the  substance  of  these  plates,  as  described  and 
represented  by  Billings  in  his  diagrammatic  figure,  §  unless  the  circular  openings 
already  referred  to  by  us  in  the  expanded  pediment  ends  of  the  columns  are 
connected  with  them.  Such  a  case  would,  of  course,  tend  to  weaken  the  view  we 
have  adopted,  that  those  enlarged  ends,  and  the  plates,  are  separate  structures. 
The  canals  in  question  are  regarded  by  BaufE  as  arising  from  imperfect  secondary 
formation  in  the  infilling  of  groves  and  furrows  on  the  inner  surface.  On  the 
other  hand,  if  the  canals  do  exist,  then,  as  Girty  has  remarked,  there  is  a  clear 
distinction  between  the  latter  and  those  of  the  exterior  rhomboidal  plates. 


Similarly,  our  thin  sections  have  failed  to  reveal  the  vesicular  structure  that  Girty 
appears  to  have  made  out  in  connection  with  the  American  H,  infundihuliformU ; 
nor  have  we  noticed  that  the  rhombic  outline  of  these  plates  in  our  examples  is  in 
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any  way  smaller  than  that  of  the  exterior  rhomboidal  plates.  In  thin  sections  we 
also  observe  that  this  inner  layer  of  our  Receptaculiies  is  composed  of  granular 
calcite  with  a  very  little  silica  scattered  through  it. 

Tangential  Rays, — These  are  the  stolons  of  Billings,  horizontal  rays  of  Hinde, 
and  the  tangential  rays  ("  Tangentialarme  ")  of  Rauff,  whose  term  we  adopt.  As 
weathered  structures  these  rajs  are  visible  in  only  four  of  our  specimens,  but  we 
have  several  sections  showing  them  in  a  greater  or  less  degree  of  preservation. 
Taking  one  specimen  with  the  other,  however,  the  appearances  presented  by  them 
are  so  contradictory  that  we  are  unable  to  satisfactorily  reconcile  the  structures 
exhibited. 

In  jB.  australis  the  tangential  rajs  are  four  in  number  and  certainly  not  spindle- 
shaped,  buf  elongately  conical  or  tapering,  nor  do  they  intersect  one  another  at 
the  centre  of  the  rhomboidal  plates.  They  radiate  from  the  columns,  two  directed 
towards  the  poles,  and  two  lateral  in  position,  as  described  by  Hinde  and  EauflT 
(PI.  IX,  Fig.  6).  We  have  already  stated  it  as  our  opinion  that  the  columns 
were  hollow  tubes  originally ;  eo  in  like  manner  were  the  rays,  the  one  being 
continuous  and  opening  into  the  other.  We  do  not  doubt  for  a  moment  the 
correctness  of  RaufE's  statement,  one  previously  hinted  at  by  Hinde,*  that  these 
rays  extended  beyond  the  limits  of  their  respective  plates,  for  in  more  than  one 
instance  the  rays  are  broken  off  short  at  the  plate  edges,  thus  being  incomplete. 
The  rays  of  one  column  did  not  meet  end  to  end  with  those  of  adjoining  columns  as 
represented  by  Billings,  but  they  undoubtedly  overlapped  as  mentioned  by  Hinde,t 
a  point  very  clearly  shown  in  one  of  our  specimens  (PI.  X,  Fig.  5).  It  naturally 
follows  that  as  we  look  upon  the  rays  as  originally  hollow  we  cannot  subscribe  to 
the  presence  of  the  axial  canals  of  ninde,  or  the  spindles  of  Bauff. 

Mr.  E.  H.  Girty  not  only  disbelieves  the  original  existence  of  rhomboidal  plates 
and  columns,^  but  also  of  the  tangential  rays,  and  suggested  that  the  latter  are 
merely  the  casts  of  the  four  radiating  stolons  seen  in  the  outer  rhombic  pits  of  his 
R,  infundihulfformis.§ 

The  foregoing  facts  comprise  all  we  can  say  with  certainty  as  to  the  nature  of 
the  tangential  rays  in  our  specimens,  but  the  following  is  a  description  in  detail  of 
the  four  specimens  exhibiting  them.  One  from  Cavan  (Pl.X,  Fig.  3),  is  an  oblique, 
naturally-weathered  section  of  the  wall,  presenting  along  the  exterior  edge  several 
rhomboidal  plates  with  tangential  rays,  perfectly  horizontal,  or  in  the  sane  plane 
as  the  inner  surfaces  of  the  plates  and  firmly  united  to  the  latter.  None  seem  to 
descend,  as  described  by  Bauff,  nor  to  lie  at  different  levels  in  regard  to  one 
another.     Another,  from  Warroo,  is  in  several  respects  a  similar  specimen,  but  in 
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addition  certarin  columns  capped  by  the  ihomboid^l  plates  are  visible  in  natural 
weathered  section,  but  onlj  in.  a  very  few  instances  are  there  any  traces  of 
tangential  rays,  and  even  then  they  are  unsatisfactorily  shown. 

A  third,  from  Goodradigbee  (PI.  X,  Fig.  5),  is  an  exceedingly  instructive 
example.  It  is  the  exterior  surface  of  the  organism  seen  from  the  inside,  and  in 
two  places  it  shows  tlie  disposition  of  the  rays  in  regard  to  one  another.  The 
columns  have  been  fractured  at  the  points  indicated,  just  the  points  of  origin  of  the 
tangential  rays.  Guided  by  Uauff 's  statement  that  the  lateral  rays  are  shorter  than 
the  meridional,  we  are  able  to  roughly  place  this  specimen  in  its  natural  position, 
but  we  are  unable  to  decide  which  of  the  meridional  rays  is  proximal  and  which  distal. 
In  this  case,  at  any  rate,  there  appears  to  be  little  doubt  that  the  tangential  rays 
are  at  different  levels  when  those  of  adjoining  columns  are  compared,  even  if  they 
do  not  overlap,  which  we  are  inclined  to  think  they  do.  And  also,  this  specimen 
shows  exceptions  to  EaufE^s  statement  mentioned  above  in  relation  to  longer  and 
shorter,  axes  and  their  directions,  as  in  some  cases  rays  of  three  different  lengths 
occur  on  the  same  plate.  Another  point  that  is  shown  by  the  figure  is,  that  the 
rays  not  only  pass  beyond  the  limits  of  the  plates,  but  abut  against  adjoining 
cjlumns  in  some  cases,  doretailing  with  one  another,  in  one  direction  passing  to 
the  right  of  the  next  column  behind  and  to  the  left  of  the  column  in  front. 

PL  X,  Fig.  4,  represents  part  of  another  specimen  from  Warroo.  This  is  a  test 
cut  across  near  one  of  the  pole*,  and  is  seen  from  the  inside  of  the  exterior 
surface.  The  centre  is  wholly  occupied  by  the  broken  radial  columns,  but 
round  the  margin  of  the  specimen  a  circlet  of  columns  is  visible,  most  of  which 
have  been  broken  ofE  short  just  at  the  tangential  rays.  In  more  than  one  instance 
all  four  rays  are  seen  radiating  from  a  column.  This  specimen  also  shows  many 
of  the  points  noticed  in  the  preceding  one. 

In  a  thin  section  of  the  wall  we  have  already  noticed  the  crumpling  of  the  edge 
of  the  columns, — this  we  believe  to  be  the  inner  edge  of  the  fractured  tangential 
rays  ;  but  in  other  cases,  where  the  top  of  a  column  expands,  an  inclined  arm  is 
given  off  right  and  left  from  each,  those  on  neighbouring  sides  of  columns 
meeting  in  the  middle  line  with  a  do\vnward  projecting  point.  Unless  these  are 
inclined  rays  we  are  unable  to  account  for  them,  none  of  the  naturally  weathered 
specimens  showing  such  a  structure.  Above  this  point  is  a  semicircular  hollow 
filled  with  the  matrix,  and  containing  a  more  or  less  circular  spot  of  a  similar 
mineral  composition  to  the  remainder  of  the  specimen.  We  take  these  to  bo  rays 
at  right  angles,  viewed  in  section.  Another  of  our  sections,  on  the  other  hand, 
does  not  exhibit  these  downward  projecting  points,  whilst  a  third  section  shows 
neither  the  latter  nor  the  tangential  rays. 
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V, — Summary. 
The  evidence  as  to  form  is  by  no  means  conclusive,  but  seems  to  support  the 
view  of  Billings  and  BaufE  that  it  was  in  some  degree  spherical  or  top-shaped,  as 
against  that  of  Hinde,  who  regards  Receptaculites  as  a  more  or  less  basin  or  platter 
shaped  body.  It  must  not  be  forgotten  that  in  no  single  instance  have  we  seen  the 
slightest  trace  of  an  original  test,  and  are  in  consequence  dealing  with  replaced 
structure  only,  precisely  as  did  Billings  and  Hinde,  and,  to  a  great  extent,  BaufE 
also. 

Whatever  may  have  been  the  outward  appearance,  whether  covered  by  a  series 
of  rhomboidal  plates,  or  subdivided  into  rhombic  depressions  divided  by  ridges 
radiating  spirally  in  two  directions  as  described  by  Girty — whether  formed  of 
solid  plates  and  spicules,  or  of  tubes,  as  again  supposed  by  Girty, — we  must 
certainly,  from  the  mode  of  preservation  of  our  specimens,  in  a  general  way 
support  the  descriptions  of  Messrs.  Billings  and  Hinde.  Still,  in  a  series  of 
specimens  the  appearances  presented  are  so  contradictory,  that  at  times  there  is 
to  us  a  certan  amount  of  evidence  to  support  the  opinion  that  Girty's  conception 
of  JReeepiaculifes  approaches  nearer  to  the  truth  than  that  of  any  other  writer 
who  has  investigated  its  structure. 

Girty  denies  the  presence  of  both  external  rhomboidal  plates  and  tangential 
rays,  and  accounts  for  them  by  infiltration,  first,  of  his  rhombic  pits,  and  secondly, 
of  the  four  canals  radiating  towards  each  angle  of  the  pits* ;  but  no  infiltration 
as  here  suggested  by  Girty,  can  account  for  the  disposition  of  the  tangential  rajs 
as  shown  by  Bauff,t  and  also  in  our  PI.  ,  Figs.  .  His  canals  do  not  pass 
beyond  the  boundaries  of  their  respective  rhomboidal  pits,  whereas  the  tangential 
rays  do  project  beyond  the  edges  of  the  rhomboidal  plates,  the  meridional  or 
lateral  rays  of  one  element  overlapping  those  of  contiguous  elements.  Such 
would  not  be  the  case  were  they  the  casts  of  short  radiating  canals.  On  the  other 
hand,  we  do  not  agree  with  those  who  regard  these  rays  as  representing  solidities, 
or  the  latter  containing  spindle-shaped  bodies.  We  believe  them  to  be  the  infilled 
casts  of  pre-existing  tubes  that  diverged  from  the  supporting  columns,  and  these 
columns  appear  to  us  to  have  been  also  tubes,  and  not  merely  containing  axial 
canals  as  stated  by  Dr.  Hinde. J     On  this  point  we  agree  with  Mr.  Girty. 

Much  uncertainty  exists  as  to  the  structure  of  the  innermost  layer  of  the 
organism,  the  endorhin  of  Billings,  and  our  interior  rhomboidal  plate.  By  Billings 
and  Hinde  it  was  looked  on  more  in  the  light  of  a  membrane  rather  than  separate 
plates  similar  to  the  external  rhomboidal  plates,  and  caused  by  the  dilatation  of  the 
inner  ends  of  the  column ;  in  this  Bauff  appears  to  join  issue  with  them.  On 
the  other  hand,  to  us  there  seems  to  exist  definite  plates,  but  the  point  is  by  no 
means  proved. 

•  Girty,  op.  cit,,  p.  282,  t.  3,  t.  6,  0. 
t  Rauff,  op.  eit.f  t.  1. 
X  Hinde,  op,  cit.,  p.  823. 
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As  to  the  composition  of  BeceptacuWes,  Mr,  Girtj  says:  " Hinde  believes  that  it 
was  siliceous ;  BaufP,  that  it  was  calcareous ;  Qiimbel,  that  it  was  aragonite ;  and 
Billings,  that  it  was  calcite  or  in  part  coriaceous.  These  variations  in  results  may 
be  explained  by  the  fact  that  infiltration  products  only  have  been  investigated,  the 
natare  of  the  material  being  that  which  at  the  time  was  most  plentifully  dissolved 
in  the  sea-water  of  a  given  locality."*  And  again,  "  my  own  conclusions  agree 
either  with  those  of  Gumbel  that  EeeeptacuUtes  was  originally  composed  of 
aragonite,  or  of  Billings  that  it  was  chitinous."  We  have  already  said  that  our 
specimens  present  no  traces  of  organic  structure,  but  are  composed  of  two  separate 
replacements — one  calcareous,  the  other  siliceous — calcite  first  and  silica  afterwards. 
Beyond  this  we  are  not  prepared  to  offer  an  opinion.  As  a  Eeviewer  has  very  truly 
remarkedjt  the  structure  of  Beceptaculitea  must  have  been  extremely  liable  to 
change. 

VI, — Species, 

From  an  examination  of  a  large  number  of  specimens,  we  have  arrived  at  the 
conclusion  that  there  is  at  present  but  one  species  represented  ia  our  eolleo^ 
tions — B,  ausfralis,  Xo  doubt  isolated  specimens,  examined  by  themselves,  show 
considerable  variation ;  but  we  find  there  are  regular  gradations  of  size,  wall  thick- 
ness, not  only  between  specimens  from  diflferent  localities,  but  also  from  the  same 
individual. 

VIL — LoeaUliet. 

The  localities  represented  in  our  series  are:— Belubula;  Fembrook  ;  Qoodra* 
digbee  Eiver,  between  Button's  Grant  and  the  river ;  Broomby,  near  M udgee ; 
Tarago,  near  Goulburn ;  Woolgarlo,  near  Tass ;  Por.  122,  Parish  Cavan,  County 
Cowley ;  iPor.  95,  Parish  Cavan,  County  Cowley.  Por.  131,  Por.  117,  J.  T.  Hughes* 
l,098.acre  selection;  W.  Eoberts,  968-acre  selection,  Parish  Warroo,  County 
Murray,  Murrumbidgee. 

•  Op.  cU.,  p.  284. 

t  Qeol.  Mag.,  1882,  IX  (3X  p.  519. 


PLATE  I. 


Fig.  1.  Quartz  in  country  rock,  Boulder  Main  Beef,  x  20.  Slide  1801. 
The  innumerable  quartz  fragments  are  evidently  portions  of  one  or 
two  individuals,  but  the  different  parts  do  not  extinguish  absolutely 
together.  By  means  of  crosses  the  grains  extinguishing  together  are 
indicated.  An  outlying  grain,  with  a  single  x,  will  be  noted  in  the 
neighbourhood  of  other  grains  with  two  x's. 

Fig.  2.  An  irregular  grain  of  titaniferous  iron-ore  from  the  country  rock  of  the 
Boulder  Main  Beef,    x  20.    Slide  1301b. 

Fig.  8.  Grains  of  iron  ores  (titaniferous  and  magnetic)  from  Boulder  Main  Beef, 
x20.    Slide  1801a. 
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PHOTO-LITHOQRAPHED  AT  THE  GOVT.  PRINTING  OFFICE. 
SYDNEY,  NEW  SOUTH  WALES. 


PLATE  II. 


Fig.  1.  Micropegmatite  country  rock  from  the  Ivanhoe  Mine,  100-ft.  level, 
"West  Cross-cut.    Crossed  Nicols.    x  23.    Slide  1238. 

Fig.  2.  Country  rock  from  the  hanging-wall,  Boulder  Main  Eeef.  x  29.  Slide 
1300b.  The  dark  patches  are  iron  pyrites.  The  micro-photograph 
shows  a  streaky  and — to  some  extent— the  lenticular  structure. 

Fig.  3.  Section  of  a  vein  (telluride-bearing)  in  the  Kalgurli  Mine,  x  18.  Slide 
1312a.  The  slid^  shows  ilmenite  with  leucoxene,  and,  in  the  centre,  an 
area  of  quartz  grouped  round  a  tongue-shaped  intrusion  of  the  matrix ; 
the  quartz  grains  in  this  area  extinguish  simultaneously.  The  ground- 
mass  consists  of  minute  fragments  of  quartz,  water-clear  material,  chlorite, 
and  calcite. 
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PLA.TE  III. 


Fig.  1.  Country  rock  from  the  Australia  East  Lease,  l40-ft.  level,  i  30.  Slide 
12G0c.  The  section  shows  magnetite,  ilmenite  (much  altered),  felspar  (/), 
quartz  (^),  calcite,  sericitic  mica.  The  felspar  shows  carlsbad  and  albite 
twinning  and  is  undergoing  replacement  by  calcite  and  white  mica. 

Fig.  2.  Section  of  a  vein  (telluride-bearing)  in  the  Kalgurli  Mine,  treated  with 
cold  dilute  hydrochloric  acid,  x  43.  Slide  1312c.  The  section  shows 
titaniferous  iron,  quartz  (^),  chlorite,  gaps  caused  by  the  removal  of 
carbonates,  and  numerous  small  areas  of  quartz. 
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Plate  III. 


PLATE  IV. 

Endophyllum  Schlutori,  Eth,Jil, 

Fig.  1.     Vertical  polished  section  of  the  corallum,  showing  corallites  and  vesicular 
connecting  floors. 

Fig   2.    Horizontal  polished  section,  with  a  corallite  showing  the  septa,  and  the 
cut  edges  of  some  of  the  connecting  floors  toothed. 

Fig.  3.    The  two  foregoing  (Figs.  1  and  2)  sections,  seen  obliquelj,  to  show  the 
course  and  continuity  of  the  connecting  floors. 
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PLATE  V. 


Endophyllum  Schluteri,  Eth.fil. 

Fig.  1.  YeriicaL  section,  prepared  for  the  microscope,  of  two  corallites  with  septa, 
as  vertical  lamella,  dissepiments,  and  yesicular  floors. 

Fig.  2.  Horizontal  section  of  a  similar  nature,  the  centre  of  the  corallite  occupied 
by  a  tabulum. 

Fig.  »^.  Portion  of  PI.  IV,  Fig.  1,  showing  the  blunt  tooth-like  projections 
scattered  over  the  thickened  floors,    x  3. 

Fig.  4.  Portion  of  PI.  IV,  Fig.  1,  showing  the  very  close  flne  tabul»  occupying 
the  centre  of  the  corallite.    x  4. 

Fig.  5,  Portion  of  a  corallite,  viewed  horizontally  to  show  the  thickened  bases 
of  the  septa  suddenly  tailing-off  into  fine  hair-like  lines.  G-reatly 
enlarged. 
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Plate  V. 


PLATE  VI. 


Fig.  1.     Ovopferis  alafa,  Brongniart,  sp.    Prom  Lecoafield,  Greta  Coal-measure?. 
!F»q.  2.    Sphenopteris  grandis^  Dun.    From  Denton  Park,  Greta  Coal-measurcsw 

Drawn  from  nature  bj  Mr.  F.  B.  Leggatt,  natural  size. 
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PLATE  VII. 


lllu8tratioii»  to  accompany  Dr.  C.  HlawatscVs  paper  on  Sfcolzite  and  Basplte  from 

Broken  Hill. 

Beproiuced  bj  photo-lithography  from  the  original  plate. 
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PLATE  VIII. 


Heceptaculites  australis,  Salter. 

Fig.  1.    Natural  section  of  the  wall,  afterwards  etched,  showing  columns.     From 
Parish  Warroo,  County  Murray. 

Fig.  2.    Three  columns,  isolated  from  Fig.  1.    x  2. 

Fig.  3.    Portion  of  wall  in  natural  section,  showing  the  form  in  section  and  the 
exterior  rhomboidal  plates.     From  portion  of  specimen  shown  in  Fig.  4. 

Fig.  4.  Portion  of  a  large  specimen,  seen  partly  in  naturally-weathered  section 
and  partly  from  the  exterior.  In  the  upper  portion  of  the  figure  the 
wall  on  either  side  is  shown,  the  intermediate  convexity  having  been 
removed,  thus  exposing  a  portion  of  the  internal  cavity.  In  the  lower 
part  the  rhomboidal  plates  are  visible.  The  form  of  this  individual  was 
.    evidently  more  or  less  sack-like.    From  Parish  Warroo,  County  Murray. 

Drawn  from  nature  by  Mr.  F.  B.  Leggatt 
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PLATE  IX. 


lleceptaculites  australis,  Salter, 

Fig.  1.  Portion  of  a  Bpecimen,  showing  the  wall,  partly  in  vertical  section  and 
partly  in  horizontal ;  in  the  latter  the  columns  are  cut  across,  and  are 
of  varying  diameter.    From  Parish  Warroo,  County  Murray. 

Fig.  2.  Portion  of  wall  in  vertical  section,  showing  the  columns,  rhomboidal 
plates  (?),  and  portions  of  the  pediments.    From  Tarago.    x  2. 

Fig.  3.  Transverse  section,  showing  circular  outline.  This  individual  was 
probably  more  or  less  disc-shaped.  From  (Humewood  ?)  Tass  District. 
Heduced  i. 

Fig.  4.  Internal  view  of  an  apical  (?)  portion  of  a  small  individual,  showing 
the  columns  in  section  with  portions  of  tangential  rajs  attached,  and 
round  the  margins  the  latter  without  tV.e  columns  afiSxed  to  them. 
From  Parish  Warroo,  County  Murray. 

Portion  of  Fig.  4,  enlarged  twice,  showing  similar  features. 

Portion  of  Fig.  4,  enlarged  to  show  dovetailing  and  overlapping  of  the 
tangential  rajs,     x  2. 

Portion  of  Fig.  4,  enlarged  to  show  some  of  the  preceding  characters 
and  punctures  by  weathering  on  the  under  surface  of  the  rhomboidal 
plates.     X  2. 

Fig.  8.  Micro  section  of  rhomboidal  plates,  showing  the  grooves  separating 
them,  and  traces  of  tangential  rays  beneath  them. 

Fig.  9.  Micro  section  of  a  portion  of  a  wall,  showing  the  variable  form  of  the 
columns,  portions  of  the  pediment^s,  and  the  fused  tangential  rays  with 
rhomboidal  plates  of  the  outer  surface  (along  the  upper  line  of  the 
section).  The  tangential  rays  are  distinctly  shown  in  this  section  as 
circular  apertures,  but  have  not  been  distinctly  portrayed  by  the  Artist. 
X  2.     From  Parish  Warroo,  County  Murray. 

Fig.  10.  Micro  section,  showing  the  same  characters  as  Fig  0,  but  in  a  less  fused 
condition.     From  Parish  Warroo,  County  Murray,     x  2. 

Drawn  from  nature  by  Mr.  F.  R.  Leggatt. 
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Fnnk  R.  Le^mtt,  del. 


PLATE  X. 


Beceptaculites  ausfcralis,  Salter. 

Fig.  1.  Polished  section  of  a  form  similar  to  PL  X,  Eig.  8,  showing  the  columns 
in  transveise  section  and  their  engine-rolled  arrangement.  From  Hume- 
wood  (?),  Yass  District. 

Fig.  2.  Portion  of  weathered  specimen,  showing  part  of  a  wall  and  the  interior 
rhomboidal  plates.  The  impressed  grooves  between  the  plates  and  the 
pores  at  their  angles  are  distinctly  visible.  From  Parish  Cavan,  County 
Cowley. 

Fig.  3.  A  similar  but  different  specimen  (reversed).  The  upper  surface,  here 
the  bottom,  exhibits  the  rhomboidal  plates  and  the  tangential  rays  united ; 
the  lower  surface,  here  the  top,  the  columns  united  by  their  pediments 
to  the  interior  rhomboidal  plates.     From  Parish  Cavan,  County  Cowley. 

Fig.  i.  Weathered  fragment  of  the  interior  rhomboidal  plates,  showing  the 
impressions  of  the  rhomboidal  plates  and  the  infilled  separating  grooves 
between  them.     From  Tarago. 

Fig.  5.  Weathered  specimen,  seen  from  the  inside,  showing  the  uppermost 
portions  of  the  columns  attached  to  the  rays  and  the  peculiar  dove- 
tailing of  the  latter.    From  Goodradigbee. 

Fig.  6.  Microscopic  cross  section,  showing  crystalline  structure  of  the  infilling 
material.     From  Parish  Warroo,  County  Murray,    x  2. 

Fig.  7.  Micro  section  of  the  internal  rhomboidal  plates,  showing  the  pores  at  the 
angles,  much  enlarged  by  disintegration..  From  Parish  Warroo,  County 
Murray,     x  3. 

Fig.  8.  Apical  portion  of  an  individual,  showing  a  nucleus  and  the  columns 
radiating  therefrom.     From  Humewood  (?),  Yass  District. 

Drawn  from  nature  by  Mr.  F.  E.  Leggatt. 
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Vol.  VI.]  April,  1899.  [Part  2. 

VII. — On  the  alleged  evidence  of  glacial  action  in  the  Permo- 
Carboniferous  Rocks  of  the  Ashford  Coal-field  :  by  Professor 
T.  W.  E.  David,  B.A.,  F.G.S.,  and  E.  F.  Pittman,  A.R.S.M., 
Government  Geologist. 


Two  reports  on  the  geology  of  the  Ashford  Coal-field  have  previously  been  written 
by  us ;  the  first  of  these  appeared  in  the  Annual  Eeport  of  the  Department  of 
Mines.* 

The  second  was  published  in  the  Eecords  of  the  Geological  Survey  of  New  South 
Wales.t 

Beference  has  also  been  made  X  to  the  strong  unconformity  between  the  Per  mo - 
Carboniferous  Coal-Measures  at  Ashford,  and  the  underlying  Carboniferous 
(Gympie)  series. 

The  reason  for  our  present  further  reference  to  the  geology  of  the  Ashford 
Coal-field,  is  the  publication  of  a  paper  read  by  Mr.  E.  J.  Dunn,  F.G.S.,  before 
the  Boyal  Society  of  Victoria,  on  the  9th  December,  1897.§ 

In  this  paper  Mr.  Dunn  states  that  he  has  discovered  an  extension  of  what  he 
terms  the  Derrinal  conglomerate  at  Praser*s  Creek  Station,  near  Ashford,  and  also 
as  far  north  as  Cherry  Gully  and  Silverwood,  between  Stanthorpe  and  Warwick, 
in  Queensland.    He  alleges  that — "  At  Eraser's  Creek  Homestead,  granite  outcrops 

*  Ann.  Rept.  Dept.  Mines  N.S.  Wales  for  1885  [1886],  p.  189. 
t  Records  Geol.  Survey  N.S.  Wales,  1806,  v,  Pt.  1,  p.  26. 
S  Procs.  Linn.  Soo.  N.S.  Wales,  1893,  viii  (2),  p.  586. 
I  Procs.  R.  Soc  Victoria,  1897,  X  (new  series),  Pt.  11,  p.  204. 
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on  the  west  side  of  the  river  Severn,  and  strewn  over  this  are  numerous  pebbles 
and  boulders  of  many  varieties  of  porphyry,  p^ranite,  Ac.,  derived  from  the  glacial 
conglomerate  which  has  been  denuded  at  this  site.  Scratched  surfaces  are  plentiful, 
and  the  variety  of  pebbles,  unlike  any  in  place  within  the  present  watershed,  are 
characteristic  of  the  Derrinal  conglomerate.  The  hard  porphyry  boulders  have 
retained  the  scratches  best  of  all ;  a  specimen  of  them  is  exhibited.  About  two 
miles  south  from  the  homestead  is  Coal  Gully.  ...  On  the  upturned  edges 
of  these  Carboniferous  (?)  rocks,  the  Derrinal  conglomerate  was  laid  down,  and 
then  succeeded,  in  a  conformable  manner  to  the  Derrinal  conglomerate,  black 
shales,  grey  shales,  a  coal  seam,  then  thick-bedded  sandstones,  &c." 

After  referring  to  the  occurrence  of  Oan^amopterisy  which  had  already  been 
noted  by  us  in  the  shales  associated  with  the  twenty-seven  feet  coal  seam  at  the 
above  locality,  Mr.  Dunn  states :  "  The  Derrinal  conglomerate  and  eonformable 
overlying  shales,  coal,  <&c.,  all  dip  westward  at  about  50°.  " 

Mr.  Dunn  then  proceeds  to  comment  on  our  previous  reports  on  this  coal-field, 
and  states  that  '*  the  interesting  nature  of  the  conglomerate  associated  with  it 
appears  to  have  escaped  notice." 

Later  on  Mr.  Dunn  remarks :  '*  The  Ashford  Coal-measures  undoubtedly 
represent  the  lowest  horizon  of  coal-bearing  beds  in  New  South  Wales  on  the 
Q-reta  Coal-Measures.  .  .  .  There  is,  about  half  a  mile  south  of  Coal  QuUy, 
another  small  gully  running  east  into  the  Severn  Eiver,  called  Sheepskin  Gully. 
About  one  quarter  of  a  mile  from  the  river  up  the  gully,  the  Derrinal  conglomerate 
occurs,  resting  unconformably  upon  the  upturned  edges  of  the  Carboniferous  (?) 
beds ;  these  latter  dip  E.  66°,  while  the  glacial  conglomerate  dips  W.  20°.  At  this 
point  the  conglomerate  consists  of  small  pebbles,  having  characteristic  glaciated 
forms,  some  showing  striations.  .  .  .  An  immense  area  of  Derrinal  con- 
glomerate must  have  been  denuded  to  supply  the  great  pebble  beaches  along  the 
Severn  E.iver  with  material  so  unlike  any  rocks  now  existing  within,  its  present 
watershed.  In  Queensland  the  Derrinal  conglomerate  is  well  shown,  resting  on 
granite  at  Cherry  Gully  Eailway  Station,  187  miles  south  of  Brisbane ;  it  is 
observable  in  the  cuttings  along  the  line  for  over  a  mile  in  length.  The  pebbles, 
where  weathered  out,  are  of  the  usual  glacial  character,  and  of  many  varieties  of 
rocks ;  some  show  distinct  scratches.  The  matrix  is  granitic  detritus.  At  Silverwood 
Bailway  Station,  179  miles  from  Brisbane,  nearly  horizontal  glacial  conglomerate 
rests  on  the  upturned  edges  of  the  much  contorted  Carboniferous  (?)  beds.  ELero 
the  pebbles  are  of  a  great  variety  of  rocks,  glaciated  in  form,  and  in  some  cases 
polished  and  scratched.  There  is  the  very  practical  fact  that  the  Derrinal 

conglomerate  forms  the  floor  of  all  our  valuable  coal-seams,  and„  what  is  almost  as 
important  in  this  droughty  land,  also  the  floor  of  the  strata  from  which,  artesian 
water  is  obtainable." 
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Upon  reading  Mr.  Dunn's  paper,  as  published  in  the  Proceedings  of  tho  Jlojal 
Society  of  Victoria,  we  determined  to  revisit  the  locality  in  company,  as  on  our 
preyioua  separate  examinations  of  the  coal-field  we  had  certainly  not  noticed  any 
evidence  of  glaciation  in  the  conglomerates.  The  following  are  fche  chief  results 
(so  far  as  they  relate  to  Mr.  Dunn's  statements)  of  our  investigation,  which  was 
made  last  June  (1898)  : — 

The  pebbles  referred  to  by  Mr.  Dunn  as  showing  evidence  of  glacial  action 
belong  to  three  totally  distinct  geological  horizons,  viz.,  {a)  Post  Tertiary,  (ft) 
Triofisic,  and  (c)  Permo-Carbonif^rous. 

(a)  We  first  visited  the  bank  of  the  Severn,  close  to  the  Praser's  Creek  home- 
stead, at  the  spot  where  Mr.  Dunn  obtained  his  specimens  of  so-called  glaciated 
pebbles.  This  spot  was  pointed  out  to  us  by*  Mr.  Fletcher,  who  was  with  Mr. 
Dunn  at  the  time  the  latter  visited  the  locality.  It  is  situated  a  short  distance 
back  from  the  left  bank  of  the  Severn  Eiver,  in  a  small  gully  which  intersects  the 
alluvial  plain  formed  by  the  flood  waters.  We  made  a  careful  examination  of  a 
large  number  of  the  pebbles,  which  vary  in  size  from  less  than  an  inch  to  more 
than  a  foot  in  diameter,  aud  utterly  failed  to  find  any  trace  on  them  of  glacial 
markings,  in  the  way  of  either  polishing,  grooving,  striation,  or  faceting.  On  our 
return  to  Sydney,  having  heard  that  Mr.  H.  G.  Stokes,  Manager  of  the  Silver 
Spur  Mine,  Texas,  had  accompanied  Mr.  Dunn  to  Ashford,  and  had  in  his  posses- 
sion some  of  the  pebbles  collected  by  that  gentlemen,  and  considered  by  him  to 
be  typical  examples  of  the  so-called  glaciated  blocks,  we  wrote  and  asked  him 
whether  he  would  kindly  allow  us  to  inspect  them.  Mr.  Stokes  courteously 
forwarded  two  of  these  pebbles,  which  are  now  in  our  possession.  They  exhibit 
very  faint  and  irregular  scratches,  which  we  have  no  hesitation  in  saying  are  not 
of  glacial  origin.  They  are  entirely  different  in  character  from  the  true  glacial 
markings  which  form  so  conspicuous  a  feature  in  the  case  of  the  boulders  and 
pebbles  in  the  Bacchus  Marsh  and  Derrinal  beds  of  Victoria,  and  the  HaUett's 
Cove  and  Inman  beds  in  South  Australia.  They  are  also  quite  unlike  any  of  the 
markings  on  the  glaciated  pebbles  of  tho  Boulder  Beds  formed  during  the  great  ice 
age  in  Great  Britain.  We  therefore  entirely  disagree  with  Mr.  Dunn's  statement 
that  these  pebbles  show  glacial  markings.  Moreover,  we  were  unable  to  find  a 
single  pebble  which  could  not  be  recognised  as  similar  in  lithological  characters  to 
some  rock  known  to  us  within  the  present  watershed  of  the  Serem  Biver  above 
Eraser's  Creek  Station.  We  dissent,  therefore,  from  the  opinion  expressed  by 
Mr.  Dunn  that  these  pebbles  are  foreign  to  the  district. 

(c)  We  next  proceeded  to  examine  the  outcrops  of  the  Permo-Carboniferous 
conglomerate  in  *•  Sheepskin"  and  "  Coal"  Gullies, — the  localities  referred  to  in 
Mr.  Dunn's  paper. 
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This  conglomerate  forms  the  basal  bed  of  the  Permo- Carboniferous  system. 
It  rests,  with  strong  unconformity,  on  highly  inclined  claystones  of  Carboniferous 
(Gympio)  age,  and  is  overlaid  successively  by  shales  containing  OangamopteriSy 
a  coal-seam  twenty-seven  feet  thick,  also  containing  Qangamopteris,  and  beds  of 
sandstone  containing  Olossopteris,  In  point  of  size  the  pebbles  in  these  basal 
conglomerates  are  distinctly  smaller  than  those  seen  in  the  Post  Tertiary  alluvials 
at  the  locality  last  described ;  their  general  size  is  from  one  to  three  inches  in 
diameter,  though  occasional  specimens  reach  a  diameter  of  six  inches.  It  is,  there- 
fore, highly  improbable  that  the  larger  pebbles  in  the  bank  of  the  Severn  were 
derived  to  any  great  extent,  from  the  re-distribution  of  the  Permo-Carboniferous 
conglomerate. 

This  conglomerate  is  of  a  pale  greenish-grey  colour  at  a  depth,  weathering 
reddish  brown  at  the  surface.  In  this  respect  it  has  a  general  resemblance  to  the 
typical  conglomerates  of  the  Permo-Carboniferous  Beds  in  the  Newcastle  district 
(N.  S.  Wales),  and  the  latter,  as  is  well  known,  have  also  a  general  resemblance 
to  the  water- worn  conglomerates  associated  with  the  glacial  beds  at  Bacchus 
Marsh,  Derrinal,  Ac,  Victoria. 

The  pebbles  in  the  Ashford  conglomerate  consist  of  felspathic  quartzites  and 
claystones,  derived  from  the  Gympie  beds,  with  a  few  of  chalcedonic  quartz, 
and,  rarely,  fragments  of  a  much  decomposed  rock  resembling  aplitic  granite. 
They  are  mostly,  if  not  entirely,  of  local  origin ;  and  here,  again,  we  are  unable 
to  agree  with  Mr.  Dunn's  conclusion  that  the  pebbles  are  derived  from  rocks 
foreign  to  the  district. 

After  a  careful  search  we  were  unable  to  discover  the  least  trace  of  glacial 
action  in  these  beds.* 

(b)  At  Cherry  Gully  and  Silverwood,  in  Queensland,  the  conglomerate  referred 
to  by  Mr.  Dunn  forms,  in  our  opinion,  the  basal  bed  of  the  Triassic  System,  and 
would  thus  be  on  a  totally  different  horizon  from  the  Ashford  conglomerate, 
although  both  have  been  described  by  Mr.  Dunn  as  identical  with  the  Derrinal 
conglomerate. 

Here,  again,  the  pebbles  are  distinctly  of  local  origin,  and  not  foreign  to 
the  district,  as  Mr.  Dunn  has  stated.      They  consist  of  claystone,  lydian  stone, 

*  Since  this  paper  was  written  discoveries  have  been  made  of  glaciated  blocks  in  the  Lower  Marine  as  well  as  in 
the  Upper  Marine  beds  of  the  Permo-Carboniferoiis  Svstem  in  New  South  Wides.  Mr.  W.  O.  Woolnoufl^  found,  last 
January,  in  the  Upper  Marine  beds  near  Branxton  a  beautiful  example  of  a  glacially  striated  and  polbhed  pebble ; 
and  at  the  beginning  of  this  month  one  of  us  (Professor  David)  and  Mr.  E.  C.  Andrews,  B.A.,  found  fourteen 
glacially  grooved  and  striated  boulders  in  the  basal  bed  of  the  Lower  Marine  Series,  about  one  mUe  N.E.  from 
Lochinvar  bridge,  Maitland.  While  these  discoveries  confirm  the  views  of  the  late  Government  Geologist,  C.  S. 
Wilkinson,  that  the  Greta  Coal  Measures  are  sandwiched  between  formations  partly  of  glacial  origin,  they  do  not 
alter  our  contention  that,  so  far  as  our  observations  extend,  the  Permo-Carboniferous  basal  beds  at  Ashford  do  not 
exhibit  glacial  markings. 

We  admit,  however,  the  strong  probability  (admitted  for  many  years  past  by  geologists  in  New  South  Wales 
and  elsewhere)  that  the  Greta  conglomerates  were  deposited  at  the  time  interme<uate  between  the  dates  of  the 
formation  of  tne  erratic  beds  above  and  below  the  Greta,  and  that  they  were  therefore  contemporaneous  with  part 
of  the  great  Permo-Carboniferous  Ice  Age  of  the  Southern  Hemisphere. 
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quartz,  shale,  felspar  porphyrr,  and  granite.  We  utterly  failed  to  find  any  trace 
in  them  of  glacial  markings.  The  conglomerate,  however,  is  probably  homotaxial 
with  the  beds  at  the  Boggo  Gaol  road,  Brisbane,  and  the  latter  beds  contain 
large  blocks  of  cherty  claystone  (Gympie)  which,  as  Mr.  R.  L.  Jack  has  pointed 
out,  may  be  glacial  erratics.  No  glacial  markings,  however,  have  as  yet  been 
noticed  on  these  blocks  at  Brisbane. 

In  reference  to  the  age  of  the  granite  in  relation  to  that  of  the  Permo- 
Carboniferous  rocks  at  Ashford,  Mr.  Dunn  states :  "  The  granite  is  older  than  the 
conglomerate,  as  proved  at  Cherry  Gully  Railway  Station,  Queensland." 

There  can  be  no  doubt  whatever  that  the  granite  at  Cherry  Gully  is  older  than 
the  overlying  sedimentary  rocks ;  but  as  the  latter  are  almost  certainly  on  a 
higher  (Mesozoic)  horizon  than  the  Ashford  conglomerates,  which  are  of  Palseozoic 
age,  their  junction  with  the  Cherry  Gully  granite  throws  no  light  on  the  question 
as  to  the  relative  ages  of  the  Ashford  granite  and  the  Permo-Carboniferous  rocks 
associated  with  it. 

The  foregoing  remarks  relate  to  questions  raised  in  Mr.  Dunn's  paper  in  the 
Proceedings  of  the  Royal  Society  of  Victoria.  In  a  future  issue  we  hope  to 
record  some  further  observations  on  the  Ashford  Coal-field,  and  particularly  as  to 
the  relationship  between  the  granite  and  the  Permo- Carboniferous  rocks. 


VIII. — Note  on  the  Geology  of  the  Hill  End  Gold-field :   by 
E.  F.  PiTTMAN,  A.R.S.M.,  Government  Geologist. 


In  the  year  1879,  when  occupying  the  position  of  Geological  Surveyor  under  the 
late  Mr.  C.  S.  Wilkinson,  F.G.S.,  I  made  a  geological  survey  of  the  Hill  End 
Gold-field.* 

One  of  the  characteristics  features  of  the  field  was  a  rock  of  a  rather  fine- 
grained and  crystalline  character.  Its  chief  constituents  appeared  to  be  quartz- 
and  felspar,  but  it  was  exceedingly  difficult  to  classify.  At  first  sight  it  seemed 
in  places  to  be  unquestionably  of  igneous  origin  ;  on  the  other  hand  it  appearecJ 
to  be  distinctly  bedded.  It  was  found  to  be  fossiliferous  in  places,  and  it 
occasionally  contains  numerous  water-worn  pebbles  (some  of  considerable  size) 
enclosed  in  its  crystalline  matrix.  After  consultation  with  Mr.  Wilkinson,  I 
described  the  rock  as  a  metamorphosed  conglomerate,  and  suggested  that  its 
alteration  had  been  brought  about  by  heat  and  pressure  due  to  dynamical  forces.f 

*  Ann.  Kept.  I>q>t.  Mines  N.  S.  Wales  for  1879  [1880],  map,  and  notes  to  accompany  map. 
t  Vide  also  Ann.  Rept.  Dept.  Mines  N.  S.  Wales  for  1879  [1880],  p.  213. 
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In  a  paper  read  before  the  Eoyal  Society  of  New  Soutli  Wales  on  the  4th 
November,  1B96,*  Profesior  David  described  some  granitic  sills  which  he  had 
recognised  as  intruding  a  secies  of  lUdiolarian  clavstones  at  Tamworfch,  and  some 
diorite  sills  at  the  Junction  Mines,  Mandurama,  and  he  stated  his  conviction 
that  the  Hill  End  rook  above  refiarced  to  (and  of  which  he  had  only  seen  hand 
specimens)  was  a  similar  occurrence  to  the  Tamworth  and  Mandurama  rocks, 
or,  in  other  words,  that  it  formed  intrusive  sills.  (A  subsequent  examination , 
however,  by  Professor  David  and  myself  convinced  us  that  the  supposed  sills  at 
Tamworth  really  consist  of  tufEs.) 

After  having  spent  some  time,  in  conjunction  with  Professor  David,  in  studying 
the  Tamworth  section,  I  have  recently  revisited  Hill  End  after  an  interval  of 
nearly  twenty  years,  and  I  must  now  frankly  confess  that  the  conclusions  I  had 
previously  formed,  as  to  the  genesis  of  the  Hill  End  rock,  were  erroneous. 

In  view  of  the  light  thrown  upon  the  Hill  End  section  by  my  recent  study  of 
the  geology  of  Tamworth,  I  have  now  no  doubt  that  some  of  the  rocks  at  the 
former  place  are  intrusive.  Narrow  beds  of  slate  are  seen  to  alternate  with  what 
appear  to  be  sills  of  a  more  or  less  fine-grained  quartz  porphyry,  and  veins  of  the 
latter  can  occasionally  be  seen  crossing  and  intruding  the  former. 

Some  of  the  rocks,  as  already  stated,  contain  numerous  water-worn  pebbles, 
chiefly  of  quartzite,  and  perfectly  distinct  and  fairly  well-preserved  crinoids,  as 
well  a£  less  distinct  remains  of  other  marine  fossils,  are  fairly  abundant.  In 
view  of  the  fact  that  the  pebbles  and  fossils  are  completely  imbedded  in  a 
matrix  of  igneous  character,  it  is  reasonable  to  attribute  a  tufaceous  origin  to 
these  beds.  Moreover,  some  of  the  non-fossiliferous  rocks,  which  have  all  the 
appearance  of  quartz  porphyries  when  examined  microscopically,  show  evidence  of 
tufEaceous  origin  under  the  microscope.  On  the  other  hand,  it  appears  probable 
that  some  of  the  intrusive  rocks  occur  as  sills,  and  that  they  have  been  subjected 
to  much  crushing  and  chemical  alteration. 

The  exact  relationship  of  the  different  members  of  the  series  to  one  another 
can  only  be  determined  by  more  detailed  observations,  accompanied  by  sysiematic 
microscopical  examinations  of  thin  sections. 

*  Joani.  R.  Soc.  N.  S.  Wales  for  1896  [1897],  XXX,  pp.  286,  287. 
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IX. — Further  Remarks  on  the  Saddle  Reefs  of  the  Hargraves 
Gold-field  :  by  J.  Alex.  Watt,  M.A.,  B.Sc,  Geological 
Surveyor. 

Rates  XI-XIV. 


A  7CW  months  ago,  while  on  a  brief  visit  to  Hargrayes,  my  attention  was  drawn  to 
the  fact  that  some  of  the  reefs  occurring  in  the  vicinity  of  that  township  resembled 
in  their  essential  features  the  famous  Saddle  lEeefs  of  the  Bendigo  Gold-field  in 
Yictoria.  The  few  notes  made  during  that  hurried  examination  were  embodied  in 
a  short  paper,  and  printed  in  a  former  number  of  these  Records,*  where  previous 
references  to  these  reefs  are  recorded.f 

A  second  visit  gave  me  an  opportunity  of  examining  a  little  more  carefully  these 
interesting  reefs.  The  additional  information  thus  gained  is  now  presented;  and 
although  still  very  incomplete,  it  is  hoped  that  sufficient  data  have  been  obtained 
to  establish  their  true  nature.  It  must  be  recognised,  however,  that  a  thorough 
examination  of  the  Hargraves  District,  necessitating  the  spending  of  several  months 
in  field-work,  could  not  fail  to  bring  to  light  facts,  not  only  of  very  great  scientific 
interest,  but  also  of  great  value  and  assistance  to  those  engaged  in  mining  pursuits 
in  that  neighbourhood. 

OonteiUs, 
I. — Introduction. 

II. — General  Geological  Features, 
(a)  Sedimentary  Bocks. 
(h)  Igneous  Eocks. 
(c)  General  Structure. 

III. — General  Features  of  Saddle  Eeefs,  with  an  Explanation  of  Terms 
employed. 

IV. — The  Hargraves  Saddle  Eeefs. 

v.— The  Tucker's  Hill  Saddle  Eeefs. 

VI. — Eeefs  other  than  Saddle  Eeefs. 

VII. — Summary. 

I. — In  troduction . 

Hargraves,  in  the  early  days  of  mining  in  this  Colony,  was  one  of  our  rictest 
"alluvial  fields,"  where  the  alluvial  deposits  were  shallow  and  yielded  large 
quantities  of  gold. 

*  Reoords  Oeol.  Surrey  N.  8.  Wales,  1896,  V,  pt.  4,  pp.  158-160. 

t  NoTB.~Sinoe  writing  this  P»per  my  attentiun  has  been  drawn  to  a  description  of  these  reefs  by  Mr.  Seaver, 
published  some  years  ago  (Joum.  R.  Soc.  N.  S.  Wales  for  1887,  XXI,  pt.  1,  pp.  136-138).  More  recently  they  have 
been  referred  to  by  Herr  SohmeisBer  io  his  work  *'  Die  Ooldfelder  Australasieos,"  p.  69  (Berlin,  1897)  of  which  a 
translation  by  Professor  Louis  has  just  been  published. 
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The  reefs  hare  received  at  different  times  a  great  deal  of  attention.  Some,  like 
the  Big  Nugget,  Alma,  and  Eureka  Eeefs,  were  worked  many  years  ago  very 
profitably  to  a  depth  of  about  one  hundred  feet;  but  the  great  majority  of 
the  reefs  in  the-  Hargraves  district  have  not  been  followed  down  below  sixty  or 
seventy  feet  from  the  surface.  Down  to  that  level  most  of  them  have  produced 
quartz  of  a  payable  grade,  while  some  have  yielded  very  rich  stone ;  but  at  or 
near  the  sixty-foot  level  the  water  becomes  troublesome,  and  the  individual  reefs 
become  usually  too  small  or  too  poor  to  be  profitably  worked  by  miners,  who  are 
unable  to  erect  suitable  machinery  to  remove  the  water  and  to  systematically 
prospect  the  ground.  The  mines  were  consequently  generally  abandoned  when 
the  workings  reached  thttt  depth. 

A  noticeable  feature  of  the  reefs  of  this  district  is  the  rapid  way  in  which  they 
taper  off  and  gradually  piuch  out  as  they  are  followed  down.  As  an  example  of 
this  peculiarity,  we  may  mention  the  Big  Nugget  Eeef ,  which  is  six  feet  thick  in 
its  upper  part,  or  cap,  and  at  a  depth  of  one  hundred  and  fifty  feet  from  the 
surface  is  not  more  than  a  few  inches. 

This  feature  is  readily  explicable  when  the  true  nature  of  the  reefs  and  the  genetic 
relation  that  exists  between  them  and  the  folding  of  the  rocks  are  understood. 

It  is  not  surprising  that  the  pinching  out  of  reef  after  reef,  when  followed  to 
only  comparatively  shallow  depths,  should  have  caused  miners  accustomed  to 
exploit  fissure  reefs  to  condemn  this  gold-field.  They  did  not  recognise  the  fact 
that  what  was  being  worked  was,  in  most  cases,  a  ^^leg*^  of  a  saddle  reef,  which, 
by  its  very  nature,  was  sure  to  pinch  out  at  no  great  distance  from  the  surface. 
And  further,  it  was  not  known  that  by  prospecting  vertically  between  the  two 
denuded  legs  a  descending  series  of  saddle  reefs  would  in  all  probability  be  proved 
to  exist. 

This  has  been  proved  by  comparatively  recent  mining  operations,  which  have 
shown  that  true  saddle  reefs  occur  there,  one  beneath  the  other,  between  the  surface 
and  a  depth  of  seventy  feet. 

It  is  hoped  that  the  following  description  of  the  Hargraves  Gold-field  will  show 
how  similar  it  is,  in  its  main  features,  to  the  Bendigo  Gold-field,  and  thus  enable 
the  important  conclusion  to  be  drawn  that  the  permanency  of  the  former  gold-field 
depends,  not  on  the  persistence  in  depth  of  the  individual  reefs,  but  on  the  down- 
ward continuation  of  the  series. 

While  the  individual  reefs  will,  therefore,  probably  be  found  to  extend  not  more 
than  from  one  to  two  hundred  feet  below  their  caps,  there  is  every  reason  to 
believe  that  the  series  will  go  down  to  very  much  greater  depths. 
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11. —  General  Geological  Features, 

The  Hargraves  Gold-field  is  situated  within  an  extensive  area  of  strongly 
folded  sedimentary  rocks,  at  an  elevation  of  between  3,000  and  4,000  feet  above 
sea-level. 

In  the  neighbourhood  of  Hargraves  the  sedimentary  strata  consist,  for  the  most 
part,  of  slates.  These  vary  much  in  colour,  being  most  commonly  bluish-grey  or 
bluish-black,  where  unweathered,  and  occasionally  greenish-brown.  The  slates 
have  been  intruded  by  dykes  of  a  granitic  rock,  while  bands  of  somewhat  similar 
material,  very  numerous  in  places,  lie  parallel  with  the  bedding  planes  of  the  slates, 
along  which  they  appear  to  have  been  intruded.  These  latter  are  probably  intrusive 
sills,  and  occur  with  great  frequency  on  the  east  side  of  Hargraves. 

(a)  Sedimentary  Bocks, — The  sedimentary  strata  consist  very  largely  of  argil- 
laceous rocks,  chiefly  slates,  which  have  been  considerably  metamorphosed,  as  a 
result  of  the  intense  lateral  pressure  to  which  they  have  been  subjected.  They 
also  exhibit  evidences  of  alteration  near  their  contact  with  the  igneous  material  of 
the  dykes  and  sills. 

The  planes  of  stratification  of  the  slates  are  generally  obscure,  and  are  usually 
only  to  be  identified  by  the  differences  in  the  colour  of  adjoining  beds. 

Cleavage  is  highly  developed ;  the  planes  are  usually  highly  inclined,  and  in 
most  places  have  obliterated  all  traces  of  the  bedding-planes.  Very  little  evidence 
is  available  as  to  the  age  of  the  slates.  On  the  grounds  of  their  lithological 
characters  and  general  structural  features  they  may  be  either  Upper  Silurian  or 
Siluro-Devonian. 

The  only  Palsaontological  evidence  is  that  furnished  by  the  presence  of  obscure 
casts  of  corals  and  stem  ossicles  of  encrinites,  &c.,  in  the  so-called  "dyke." 
(PL  XI.)  This  is  a  band  of  rock  about  twenty  feet  in  width,  which  occurs  on  the 
west  side  of  Hargraves,  and  can  be  followed  for  at  least  two  miles  along  its  strike, 
which  corresponds  with  the  trend  of  the  enclosing  sedimentary  strata. 

This  rock,  where  cut  in  the  western  crosscut  from  the  Eureka  Deep  Shaft  which 
is  240  feet  in  depth,  consists  largely  of  igneous  matter,  in  which  crystals  of  quartz 
and  felspar  can  be  readily  identified.  In  this  are  embedded  pebbles  of  quartz 
whose  water-worn  character  is  apparent.  In  addition  to  these  are  fragments  of 
slate,  usually  angular,  which  present  every  appearance  of  having  been  torn  off  from 
the  surrounding  beds. 

A  very  remarkable  feature  about  this  so-called  "dyke"  is  the  presence  of 
obscure  casts  of  fossils,  chiefly  corals  and  encrinite  stems.     But  where  it  crosses 
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Louisa  Ponds  Creek  it  is  so  full  of  water-worn  pebbles  as  to  be  distinctly  con- 
glomeratic in  character ;  but  even  there  igneous  material  is  present,  separating 
the  pebbles  from  one  another. 

The  intimate  association  of  igneous  and  sedimentary  materials  which  this  rock 
presents  naturally  suggests  a  tufEaceous  origin.  This  suggestion  might  seem  to 
be  supported  by  the  presence  of  the  fossil  casts. 

But  the  intrusive  character  of  the  igneous  material  of  the  **  dyke  "  seems  so  clear 
that  a  more  probable  explanation  of  the  phenomena  is  to  consider  the  "dyke"  as 
a  fossiHferous  bed  of  grit  and  conglomerate,  which  has  been  intruded  by  molten 
matter.     The  preservation  of  fossils  under  such  circumstances  is  very  remarkable. 

(b)  Igneous  Bocks, — ^The  intrusive  rock  that  forms  the  dykes  is  of  granitic 
composition.  In  it  crystals  of  quartz  and  felspar  can  be  readily  made  out,  which 
in  microscopic  sections  are  seen  to  be  embedded  in  a  granular  mass  of  the  same 
mineral  composition.  A  large  dyke  of  this  rock,  nearly  half  a  mile  wide,  occurs 
about  a  mile  to  the  east  of  the  township  of  Hargraves.  Its  trend  is  roughly 
paraUel  to  the  strike  of  the  slates,  viz.,— N.  20°  W.  and  S.  20°  E. 

On  each  side  of  this  dyk^-mass,  the  slates,  which  are  very  much  altered  and 
disturbed,  are  separated  by  numerous  bands  of  igneous  material.  These  bands 
present  every  appearance  of  lying  comformably  with  the  slates — that  is,  of  beiog 
parallel  to  their  bedding  planes.  There  is  thus  a  series  of  rocks  consisting  of  beds 
of  slate  alternating  with  intrusive  sills  of  igneous  matter.  These  sills  appear 
to  be  thickest  in  the  vicinity  of  the  dyke. 

The  rocks  throughout  the  district  are  highly  tilted  with  an  average  dip  of  from 
60°  to  70°.  It  is  very  noticeable  that  the  sills  are  very  numerous,  and  of  large 
proportions  in  the  neighbourhood  of  the  dyke,  but  become  fewer  in  number  and 
much  thinner  as  they  are  traced  westwards  away  from  the  dyke. 

Thus,  at  Tucker's  Hill,  the  folded  rocks  which  are  contiguous  to  the  dyke 
(PI.  XII),  and  which  enclose  saddle  reefs,  consist  largely  of  thick  intrusive  sills; 
while  at  Hargraves,  where  the  folds  are  situated  at  some  distance  from  the  dyke, 
the  sills  are  few  in  number  and  comparatively  thin. 

The  texture  of  the  sills  varies  very  much,  being  coarse-grained  and  granitic  in 
the  larger  sills  adjoining  the  dyke,  and  fine-grained  and  f elsitic  in  the  smaller  sills. 

The  character  of  the  junction-planes  between  the  slates  and  the  aiUa,  the 
occasional  intrusion  of  the  siUs  across  the  bedding  planes  of  the  slate,  and  the 
presence  of  pieces  of  slate,  sometimes  angular  at  others  subangular,  embedded  in 
the  substance  of  the  compact  sill-rock,  leave  little  room  for  doubt  as  to  tiie 
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intnuiYe  chsracter  of  the  %and8  of  igneot»  rock.  As  these  lie  along  or  parallel 
to  the  bedding  planes  of  the  sedimentary  strata  they  are  known  as  sills.  The 
opaque  white  colour  of  the  outcrops  of  the  small  sills  at  Hargraves  contrasts 
strongly  with  the  yellow  or  brown  colour  of  the  slates,  and  thus  are  easily 
distinguished  from  them. 

(c)  Oeneral  Structure, — On  each  side  of  the  granite  dyke  the  slates  and  enclosed 
sills  have  been  thrown  into  a  series  of  folds.     (PL  XII.) 

The  participation  of  the  sills  in  the  folding  to  which  the  slates  have  been 
subjected  proves  that  their  intrusion  took  place  previous  to  the  folding. 

While  the  beds  of  shale,  now  converted  into  slates  by  lateral  compression,  were 
still  horizontal,  or  it  may  be  in  the  initial  stages  of  the  folding,  the  intrusion  of  the 
igneous  mattter  of  the  dykes  probably  took  place,  and  was  accompanied  by  extensive 
injection  of  the  molten  material  between  the  bedding  planes  of  the  shales.  This 
latter  opersltion  would  be  materially  assisted  by  lateral  compression,  which  would 
have  the  tendency  to  separate  the  beds  of  shale  from  one  another,  thus  gpranting 
ready  access  to  the  sill-matter. 

Mr.  P.  G.  Balkley*  has  similarly  invoked  the  agency  of  lateral  compression  in 
assisting  to  account  for  the  extensive  development  of  intrusive  sheets  or  sills  at 
Leadville,  Colorado.  These  sills,  which  have  been  described  by  Mr.  S.  P.  Emmons,t 
vary  in  thickness  from  a  foot  or  two  up  to  over  a  thousand  feet,  and  individual 
sheets  can  be  traced  laterally  for  many  miles. 

Similar  developments  of  intrusive  sheets  or  sills  have  been  described  by  Prof. 
David  at  Mandurama,  in  this  Colony.  J 

At  Mandurama  they  occur  interstratified  with  claystones,  and  were  origiiially 
called  laccolites.  They  are  gold-bearing,  their  upper  decomposed  portions  having 
been  largely  worked  for  that  metal. 

Below  the  zone  of  decomposition  the  sills  consist  of  a  hard,  blue,  highly  cal- 
careous rock,  which  appears  to  have  been  originally  of  a  dioritic  or  andesitic 
character. 

Irregular  masses  of  arsenical  pyrites,  sometimes  carrying  as  much  as  ten  or  twenty 
ounces  of  gold  per  ton,  occur  in  the  undecomposed  portions  of  the  sills.  These 
may  be  magmatic  segregations  from  the  eruptive  matter  of  the  sills. 

*  The  Separation  of  Strata  in  Folding.    Trans.  Am.  Inst.  Min.  Eng.,  xiii,  p.  884. 

t  Geology  and  Mining  Industry  of  Leadville,  Colorado.    Hon.  U.S.  OeoL  Surve}',  xii,  p.  296. 

X  Note  on  the  Laccolites  of  the  Junction  Mine,  near  Mandurama.    Proc  Linn.  Soc.  N.S.  Wales,  1800,  V,  2nd 
•eriee,  p.  4^. 
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The  accompanying  diagrammatic  diawiogs  are  intended  to  illustntte  my  reading 
of  the  development  of  the  general  structure  in  the  Hargraves  District. 


Fig.  1  represents  the  beds  of  shale,  before  the  sharp  folding  has  taken  place, 
across  which  the  granitic  dyke  has  broken,  and  along  the  bedding  planes  of  which 
sills  have  been  intruded.     Fig,  2  indicates  the  condition  of  things  after  folding. 

The  folds  follow  one  another  at  Hargraves  so  rapidly  that  five  occur  within  a 
distance  of  ten  chains,  measured  at  right-angles  to  the  strike. 

The  arching  over  of  the  strata  can  be  very  clearly  .seen  on  some  parts  of  the 
surface  where  the  soil  and  subsoil  have  been  removed. 

Plate  XIII  is  a  reproduction  of  a  photograph  taken  for  the  purpose  of  showing 
the  bending  over  of  the  strata  in  the  centre- country  of  an  arch.    The  centre  of  the 
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arch  or  centre-country  is  iadicated  by  0.  This  is  the  poaition  occupied  by  the 
saddle  of  the  reefs,  although  in  this  particular  place  none  are  showing.  On  each  side 
the  rocks  dip  away  from  it  to  the  east  and  west,  forming,  reapectirely,  the  east  and 
west  country.    It  is  there  that  the  east  and  west  lege  of  the  saddle  reefs  are  found. 

Faults  appear  te  be  of  rather  common  occurrence,  but,  as  a  rule,  their  throw  is 
small.  Keversed  faulting,  which  is  more  frequent  than  normal  faulting,  would  seem 
to  have  accompanied  the  final  stages  of  folding.    The  accompanyiDg  section.  Fig.  3, 


is  a  drawing  of  a  small  reef  which  has  the  same  strike  as  the  enclosing  slates,  but 
dips  across  them  at  a  low  angle.  Three  or  four  small  reversed  faults  are  visible  in 
the  drive  along  the  reef. 

III.—  Qeneral  Ratttru  of  Saddle  Serfs. 
Before  proceeding  to  the  description  of  the  Hargraves  saddle  reefs  it  will  per- 
haps be  desirable,  for  the  information  of  those  unacquainted  with  this  type  of 
deposit,  to  give  a  short  account  of  the  general  features  of  these  reefs,  and  at  the 
ume  time  to  defino  the  terms  in  general  use. 
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Saddle  Beefs, — ^This  name  was  applied^numy  years  ago  to  designate  certain  re^s 
occurring  in  the  Bendigo  GK)ld-fidd,  wiiich  were  saddle-shaped  or  cnrred  over  in 
the  form  of  an  arch.  These  reefs  occur  in  the  anticlinal  arches  of  the  folds,  and 
lie  conformably  with  the  enclosing  strata.  They  comprise,  in  fact,  the  material 
that  has  filled  saddle-shaped  cavities  produced  by  the  separation  of  the  rocks  along 
their  bedding  planes  during  the  process  of  folding. 

Inserted  Saddle  Iteefe  or  Trough  Beefs, — ^These  names  are  interchangeable,  and 
are  applied  to  the  trough-shaped  reefs  which  occur  in  the  synclinal  troughs  of 
the  folds  that  intervene  between  the  anticlinal  arches. 

At  Bendigo  these  trough  reefs  are  of  much  rarer  occurrence  than  the  saddle 
reefs,  and  are,  therefore,  of  less  economic  importance  ;  but  at  Tambaroora,  near 
Hill  End,  there  is  every  indication  that  trough  reefs  will  be  found  to  be  developed 
on  a  very  important  scale. 

Gap  and  Legs. — ^The  upper  arched  portion  of  a  saddle  reef  is  known  as  the  cap. 
This  usually  constitutes  the  thickest  part  of  the  reef,  and  in  the  case  of  some  of 
the  Bendigo  reefs  is  as  much  as  one  hundred  feet  in  thickness.  The  two  lateral 
extensions  of  the  cap  are  called  the  legs.  Thesa  dip  in  opposite  directions  and 
away  from  one  another  in  the  saddle  reefs,  but  towards  one  another  in  the  trough 
reefs.  When  the  strike  of  the  reefs  is  north  and  south,  the  legs  dip  east  and  west ; 
the  former  are  known  as  the  ea^  legs,  and  the  latter  as  the  west  legs. 

Centre  Country. — This  term  is  applied  to  the  central  portions  of  the  anticlines 
or  synclines,  where  the  rocks  do  not  dip  very  definit^y  either  one  way  or  the  other. 
The  terms  east  and  west  country  refer  respectively  to  the  easterly  and  westerly 
dipping  strata  which  occur  on  the  sides  of  the  centre  country. 


.  £^sC 


Fig.  4.— Diagrammatic  SectioB  of  SaddW  Beet 
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Fio.  5. — Diagrammatic  Section  of  Inverted  Saddle  (or  Trough)  Reef. 

The  accompanying  diagranuoatic  sections  of  a  saddle  reef  (Fig.  4)  and  a  trough 
reef  (Fig.  5)  are  given  to  show  the  main  features  of  this  type  of  deposit. 

Anticlinal  Axial  Lines^  Lines  of  Beef  , — These  terms  are  practically  synonymous. 
They  are  used  to  signify  the  courses  of  the  anticlinal  arches  and  their  saddle  reefs. 
No  less  than  eleven  of  these  lines  of  reef  have  been  traced  at  Bendigoj  and  at 
least  four  are  to  be  easily  made  out  at  Hargravea  and  two  at  Tucker's  Hill. 

Side  Lines. — These  are  lines  which  mark  the  positions  of  the  synclinal  troughs, 
along  which  inverted  saddle  reefs  are  occasionally  developed. 

Dip  and  Underlay. — These  terms  are  used  in  their  ordinary  significance,  the 
former  to  mean  the  inclination  of  a  bed  from  the  horizontal  plane,  and  the  latter 
to  signify  its  inclination  from  a  vertical  plane. 

Pitch. — The  folds  into  which  the  rocks  have  been  thrown  are  seldom  horizontal 
for  any  distance  in  the  direction  of  their  strike.  Through  longitudinal  compression 
the  folds  have  been  thrown  into  a  number  of  gentle  undulations.  Where  thia  has 
taken  place  in  the  case  of  folds  striking  north  and  south,  they  are  said  to  pitch  to 
the  north  or  south,  as  the  case  may  be.  The  angle  of  pitch,  measured  from  a 
horizontal  plane,  is  usually  a  low  one,  varying  from  a  degree  or  two  to  20^  or  some- 
times even  more. 


Centre  Country  dips  East  or  West. — ^This  is  an  expression  to  signify  the  fact  that 
the  folds  are  usually  not  perfectly  symmetrical  with  reference  to  a  vertical  plane, 
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but  that,  generally,  as  the  centre  country  of  a  north  and  south  fold  is  followed 
down  it  is  found  to  take  up  a  position  either  further  to  the  east  or  to  the  west, 
as  it  dips  in  one  direction  or  the  other. 


^est 


East 


Fig.  6. 

In  the  accompanying  sketch,  Fig  6,  the  centre  country  is  shown  dipping  east. 
This  list  is  a  very  important  feature,  and  one  that  should  be  borne  in  mind  in 
conducting  prospecting  operations.  This  list  of  the  arches  and,  consequently,  also 
of  the  enclosed  saddle  reefs  at  Bendigo,  varies  much,  and  amounts  in  places  to  as 
much  as  1  in  6^,  or  an  inclination  of  9^  from  the  vertical  plane.  In  the  Great 
Extended  Hustlers  Mine,  for  instance,  on  the  Hustlers  line  of  reef,  the  centre 
country  is  situated  eighty  feet  west  of  the  shaft  at  the  two  hundred  foot  level, 
while  at  the  one  thousand  eight  hundred  foot  level  it  is  one  hundred  and  sixty 
feet  ea%t  of  the  shaft.  It  has  thus  moved  eastwards  two  hundred  and  forty  feet 
in  a  vertical  distance  of  one  thousand  six  hundred  feet. 


Outcrops  of  Saddle  Beefs, — Denudation  acting  on  the  tilted  saddle  reefs  produce 
outcrops  of  a  most  characteristic  form,  which  are  nevertheless  very  puzzling  to 
miners  accustomed  to  exploit  fissure  reefs.  We  usually  find  that  lying  across  the 
centre  country  is  a  gently  arched  mass  of  quartz  which  on  being  traced  in  one 
direction  is  found  to  dip  beneath  the  surface ;  and  in  the  opposite  direction  passes 
into  two  reefs  with  opposed  dips,  which  diverge  more  and  more  from  one  another. 
The  mass  of  quartz  which  lies  across  the  centre  country,  and  is  semicircular  or 
horseshoe  shaped  in  outline,  is  the  cap  of  a  saddle  reef,  while  the  two  lateral 
extensions  are  the  more  or  less  denuded  east  and  west  legs. 
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The  accompanying  diagrammatic  Bketches  illustrate  this  peculiarity  of  the 
outcropa  ot  saddle  reefs.  Fig.  7  is  a  plan  Bhowing  the  outcrop  of  the  cap  and 
diverging  legB  of  a  saddle  reef  which  is  pitchiog  to  the  north.  Fig.  S  is  a  longitudinal 
section  through  a  h,  which  marks  the  position  of  the  anticlinal  axis ;  the  pitch  of  the 
country  and  the  enclosed  cap  of  the  saddle  reef  is  shown. 
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Figs.  9,  10,  and  11  arc  traziBverse  Bections  along  e  i,  efg  h  respectiyelj,  and 
across  the  centre  country,  in  which  the  appearances  of  the  reef  in  those  positions 
are  indicated. 

On  level  ground  the  leg-reefs  or  legs  would  continue  to  diverge,  at  the  same  time 
decreasing  in  width  so  long  as  the  pitch  remained  in  the  same  direction,  the  reefs 
ultimately  pinching  out.  If,  however,  a  change  took  place  in  the  direction  of  pitch 
while  the  reef  still  persisted  these  legs  would  be  found  to  converge  until  they 
again  united  in  a  semicircular  outcrop,  where  the  cap  again  makes  its  appearance. 


-N 
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This  is  indicated  in  the  accompanying  diagrammetic  sketch-plan,  Fig.  12,  and 
longitudinal  section  through  the  same,  Fig.  13. 

The  outcrops  in  this  case  would  be  those  of  a  reef  which  originally  has  the  form 
of  an  irregular  and  flattened  dome. 

At  the  southern  end  of  the  gold-field,  and  near  the  Blackfellow's  Mine,  such  a 
dome-shaped  saddle  reef  was  found  at  twenty  feet  below  the  surface. 

A  drive  along  the  top  of  this  reef  showed  it  to  dip  at  80°  to  the  north,  26°  to 
the  south,  35°  to  the  east,  and  45°  to  the  west. 
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IF.— The  HargraveM  Saddle  Beefi. 

There  can  now  be  very  little  donbt  but  that  reefs  exist  at  Hargraves,  which 
resemble  in  eyerj  essential  feature  the  famous  saddle  reefs  of  Bendigo,  in  Victoria, 
There  are  outcrops  and  exposures  in  the  shallow  workings  at  Hargra?ee  which  re?eal 
saddle  reefs  deyeloped  in  an  almost  ideal  manner.  Like  the  Bendigo  reefs  thej 
occur  in  the  folds  of  the  rocks,  are  saddle-shaped,  lie  conformably  with  the 
bedding  planes  of  the  strata,  and  occur  in  a  series  one  beneath  another.  Such 
may  be  considered  to  be  the  essential  features  of  the  Bendigo  reefs,  which  are 
exactly  reproduced  at  Hargrares. 

There  are,  of  course,  many  differences  between  the  reefs  that  occur  at  the  two 
places,  which  are  important  in  themseWes  from  an  economic  standpoint,,  and  are 
eyident  from  a  mere  superficial  examination,  while  others  will  be  discovered  when 
a  detailed  geological  examination  of  the  Hargrayes  Gold-field  has  been  made  \  but 
tiiey  are  not  of  an  essential  character. 

One  of  the  most  prominent  outcrops  of  quartz  at  Hargrayes  is  that  which 
originally  occupied  the  surface  of  Big  Nugget  Hill,  but  has  now  almost  disappeared, 
haying  been  quarried  out  and  crushed.  The  northern  end  of  the  remaining  portion 
of  this  outcrop  is  being  remoyed  by  Lang  Bros.,  and  passed  through  their  battery 
for  a  reputed  yield  of  several  dwt.  of  gold  to  the  ton. 

This  large  outcrop  of  quartz  is  the  cap  of  a  saddle  reef,  which  is  known 
locally  as  the  Big  Nugget  Eeef.  The  cap  of  it,  which  has  now  been  almost 
entirely  removed,  was  in  places  as  much  as  eight  or  ten  feet  thick.  One  isolated 
portion— eight  feet  thick,  which  on  account  of  its  low-grade  character  is  not 
considered  payable,  this  is  shown  in  the  reproduction  (PI.  XIV)  of  a  photograph 
taken  from  the  top  of  Big  Nugget  Hill.  Tho  remains  of  the  cap  are  seen  at  (1), 
while  at  (2)  the  quartz  has  been  entirely  remoyed  by  an  open  cut,  which  has 
exposed  the  underlying  slates.  At  (3)  a  portion  of  the  quartz  of  the  west  leg  can 
be  seen ;  the  east  leg  is  not  visible. 

On  following  this  cap  southwards  it  is  observed  to  gradually  disappear  beneath 
the  surface ;  at  one  hundred  feet  south  of  Spratt  and  MUton's  shaft  (PI.  XI) 
it  has  been  exposed  in  an  open  cut  six  feet  below  the  surface. 

These  quartz  outcrops  do  not  occur  irregularly  over  the  Gold-field,  but  at 
intervals  along  well-defined  lines,  which  in  the  case  of  saddle  reefs  correspond 
with  the  anticlinal  axial  lines,  and  are  known  as  "  lines  of  reef."  Eive  anticlinal 
arches  have  been  more  or  less  continuously  traced  on  this  part  of  the  gold-field, 
all  of  which  exhibit  outcrops  of  saddle  reefs  along  some  part  of  their  course. 
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A  rough  survey  (PI.  XI)  wae  made  of  these  lines  of  reef,  which  run  nearly 
parallel  to  one  another  and  strike  ahout  20°  weat  of  north  and  east  of  south. 

HtppyjAcii  Bigfluqgtt  Hi"  flortace  frenchmtin 

Hot  Line  Line  Oft 


Fw,  14.— Genertdized  sei 


in  ocrosB  the  SBdillC'Be«f-b«tu-iiig  folds  at  HargraveB, 


Fig.  14  represents  a  generalised  section  across  them. 

The  little  work  done  on  them  proves  the  existence,  near  the  township  of 
Hargraves,  of  a  belt  of  country  at  least  one  and  a  half  mile  in  length  and  a 
(|uarteT  of  a  mile  wide,  which  contains  gold-bearing  saddle  reefs. 

These  lines  of  reef  will  now  he  briefly  described. 

Big  Nugget  Line  of  Reef. — The  hest-defined  and  most  important  is  that  which 
runs  through  the  centre  of  Big  Nugget  Hill,  and  which  can  be  almost  continuously 
followed  from  Louisa  Ponds  Creek,  on  the  north,  across  Big  Nugget  Hill  to  the 
Blackfellowa'  B«ef,  on  the  south.  The  most  important  workings  on  this  line  are 
those  on  Big  Nugget  Hill,  where  several  shafts  have  been  sunk  to  depths  varying 
from  a  few  feet  to  one  hundred  and  seventy  feet.  The  caps  of  two  large  saddle 
reefs  come  to  the  surface  on  the  top  of  the  hill,  and  have  been  largely  removed 
and  crushed.  These  saddle  reefs  pitch  to  the  south  and  are  underlaid  by  other 
saddle  reefs,  also  pitching  soulb,  which  outcrop  on  tho  north  slope  of  the  hill. 


5M/0       ^ 

Fro.  10. — Tranivene  Mctiou  across  Big  Nugget  Hill. 
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Fig.  15  ie  a.  section  across  Big  Nugget  Hill  at  Lang's  workings,  where  four 
strong  reefs,  from  four  to  five  feet  in  thickness,  and  which  are  the  east  and  west 
legs  of  two  saddle  reefs,  are  visible.  The  inner  pair  of  legs  are,  in  all  probability, 
those  of  the  Big  Nugget  Beef.  Within  these  two  much  smaller  saddle  reefs  are 
to  be  seen,  as  well  as  a  number  of  small  "  spurs,"  which  break  across  the  country. 
A  noticeable  feature  is  the  position  of  the  centre  of  the  arch,  which  lies  much 
nearer  the  eastern  legs  than  the  western. 

Id  Spratt  and  Milton's  Mine  the  existence  of  three  saddle  reefs  has  been 
proved  between  the  surface  and  the  bottom,  viz.,  seventy  feet.    In  Fig.  16,  which 


£ast. 


is  a  transverse  section,  the  reefs, 
shown. 


as  proved  by  the  underground  workings,  are 


That  which  occurs  at  the  surface  is  the  Big  Nugget  B«ef ;  twenty  feet  below 
this  is  a  second,  while  a  third  occurs  at  forty  feet  below  the  second.    No  attempt 
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has  been  made  to  carry  oa  proapecidBg  operations  in  the  centre  country  bdow 
this  leye],  so  that  it  is  not  known  whether  other  reefs  exist  below  this.  It  is 
highly  probable  that  there  are  morew 

Bi'9    Nugget  Hill 


Fio.  17. — Longitudinal  Seotion  through  Big  Nugget  HilL 

Scale— 100  feet  to  1  inoh. 

Fig.  17  represents  a  longitudinal  section  through  the  centre  of  Big  Nugget  Hill, 
which  shows  the  southerly  pitch  of  the  caps  of  the  saddle  reefs. 


N. 


Proceeding  to  the  north  along  this  line  of  reef  the  caps  of  seyeral  oth^  reefs 
are  to  be  seen,  the  strong  southerly  pitch  of  the  saddle  country  bringing  them  to 
the  surface.  About  seven  hundred  feet  north  of  Bi^  Nugget  Hill  is  the  Faith 
Bewarded  Mine,  in  the  vicinity  of  which  the  caps  of  two  reefs  appear  at  the 
surface.  After  crossing  the  Louisa  Ponds  Creek  this  line  of  reef  disappears 
beneath  alluvial  deposits,  about  twenty  feet  in  depth,  which  have  been  worked  and 
reworked  for  gold,  yielding  large  quantities  of  the  precious  metal. 

It  is  again  picked  up  at  the  Lizzie  Watson  Mine,  where  several  saddle  reefs  have 
been  worked. 

A  chauge  in  the  direction  of  pitch  is  now  seen  to  have  taken  place,  for  in  the 
la&tmentioned  mine  the  saddle  reefs  pitch  to  the  north,  the  caps  getting  deeper 
the  further  north  they  are  traced. 

Thus,  between  Big  Nugget  Hill  and  the  Lizzie  Watson  Mine  there  is  a 
longitudinal  anticline.  The  line  of  reef  continues  on  from  the  Lizzie  Watson 
Mine,  at  least  as  far  as  the  point  where  it  crosses  the  Creek  and  near  an  old 
church. 

South  of  Big  Nugget  Hill  the  centre  country  of  this  arch  can  be  followed  for 
about  three  hundred  yards,  after  which  it  disappears  beneath  recent  alluvial 
deposits,  which  in  many  places  were  highly  auriferous.  Further  south  still  its 
course  is  marked  by  occasional  outcrops  of  quartz  in  the  form  of  flat-lying  masses 
which  appear  to  be  the  caps  of  saddle  reefs. 
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At  GHUen's  WorkingB  there  is  a  cap  of  a  saddle  reef,  worked  by  an  open  cut, 
which  is  not  in  the  form  of  a  simple  arch,  bat  contains  a  number  of  subsidiary 
folds  (Fig.  18). 


Fm.  18. — TtaiaiTvne  fectkm  aorocs  Big  Nagget  line  of  Reef  at  Gillen's  Workings. 

80*10—40  feel  to  1  ineh. 

At  the  Alma  Mine  an  easterly  dipping  reef  has  been  somewhat  extensiyely 
worked,  and  has  yielded  some  very  rich  patches  of  stone.  About  one  hundred 
feet  west  of  the  Alma  Eeef  a  westerly-dipping  reef  exists,  which  has  been  little 
worked.  These  two  reefs  are  the  legs  of  a  saddle  reef,  and  are  joined  at  their 
northern  extremities  by  the  cap  of  the  reef.  This  saddle  reef  pitches  to  the  north. 
A  change  in  the  direction  of  pitch  has  taken  place  between  this  place  and  Big 
Nugget  Hill^  which  indicates  the  existence  of  a  longitudiual  synclinal  trough, 
whose  centre  seems  to  be  situated  in  the  vicinity  of  Gillen's  Workings. 

The  same  line  of  reef  can  be  traced  still  further  north,  for  on  a  low  hill  just  to 
the  north  of  the  Blackfellow*s  Mine  a  large  quartz  cap  of  a  reef  occurs,  and  twenty 
feet  below  the  surface  the  cap  of  another  saddle  reef  has  been  found ;  the  latter 
diBtinctly  dome-shapeA 

1/\f 
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Fig.  19  is  an  cast  and  west  section  across  this  latter  reef,  and  Fig.  20  a  north 
and  south  section  across  it.  The  angles  of  the  dip  vary  from  25°  to  45°.  A  little 
further  south  is  the  Blackfellow's  Mine,  in  which  a  reef  was  worked  that  yielded 
some  very  rich  stone.  This  is  the  most  southerly  point  to  which  the  Big  Nugget 
line  of  reef  has  been  traced. 

Florence  Line  o/Be/f, — About  two  hundred  and  fifty  feet  to  the  east  of  the 
Big  Nugget  line  of  reef,  and  running  parallel  with  it,  is  a  second  anticlinal  arch, 
which  is  known  to  carry  saddle  reefs.  As  the  Florence  Mine,  which  comprises 
the  most  important  workings  on  this  line,  is  abandoned,  it  was  not  possible  to 
examine  the  underground  phenomena.  During  my  former  visit  1  thought  the 
Florence  Beef  was  part  of  the  Big  Nugget  line.  I  have  found  since,  however,  that 
a  synclinal  trough  exists  between  the  Florence  Mine  and  Big  Nugget  Hill,  proving 
conclusively  that  the  Florence  B^ef  is  on  a  distinct  line. 

The  Florence  line  of  reef  has  not  been  traced  for  any  distance,  as  alluvial  deposits 
occupy  there  a  large  part  of  the  surface ;  but  Loneragan^s  Workings  (PI.  XI), 
and  a  saddle-reef  situated  about  three  hundred  feet  east  of  the  Alma  Beef,  are 
very  probably  on  this  line. 

The  cap  of  the  Florence  Beef  is  said  to  have  been  six  feet  thick  and  ten  feet 
wide.  Of  the  legs,  the  eastern  one  was  the  strongest,  being  from  eighteen  inches 
to  two  feet  thick  at  a  depth  of  one  hundred  feet  below  the  cap.  The  stone  from 
this  east  leg  averaged  nearly  half  an  ounce  of  gold  per  ton.  The  west  leg  was 
much  smaller,  but  the  stone  from  it  yielded  over  an  ounce  per  ton.  The  mine  is 
now  idle,  having  been  abandoned  owing  to  the  expense  of  working  arising  from  the 
presence  of  a  large  body  of  water  in  the  mine. 

The  Frenchman's  Line  of  Beef — About  one  hundred  feet  east  of  the  Florence 
line  of  reef  is  a  third  articlinal  arch,  along  which  the  outcrops  of  several  caps  of 
saddle  reefs  are  to  be  seen.  The  work  on  this  line  has  been  practically  confined 
to  the  Frenchman's  Mine,  which  is  situated  about  a  quarter  of  a  mile  to  the  south- 
eaat  of  Big  Nugget  Hill.  Like  many  others  on  this  gold-field  this  mine  has  been 
abandoned.    The  bending  over  of  the  centre  country  can  be  distinctly  seen  on 
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the  surface,  as  indicated  in  Fig.  21,  which  is  a  sketch  of  an  exposure  in  a  shallow 
open  cut  Two  westerly -dipping  reefs,  each  a  foot  in  thickness,  and  fifteen  feet 
apart,  are  visible.  These  are  west  legs ;  the  east  legs  are  not  exposed.  The  removal 
of  the  soil  from  a  patch  of  ground  about  two  hundred  feet  north  of  this  mine  has 
revealed  the  sharp  curving  of  the  strata  across  the  centre  country,  indicating  very- 
acute  folding. 
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Sixty  feet  east  of  the  Frenchman's  line  of  reef  is  a  fourth  anticlinal  arch,  very 
narrow  and  very  acute,  in  which  a  small  saddle  reef  could  he  seen. 

Other  folds  exist  to  the  east  of  this,  but  as  they  were  not  examined  it  is  not 
known  whether  they  contain  saddle  reefs  or  not. 

Two  hundred  feet  west  of  the  Big  Nugget  line  of  reef  is  another  reef -hearing 
arch  (the  fifth),  which,  however,  has  not  been  traced  far  in  either  direction.  On 
the  north  it  reveals  itself  in  several  places,  where  the  surface  soil  has  been  removed, 
by  the  presence  of  outcrops  of  strata,  which  are  bent  round  and  across  the  centre 
country.  This  results  from  the  pitching  of  the  folds,  which  brings  the  curved  cap 
of  one  stratum  after  another  to  the  surface.  The  direction  in  which  these  outcrops 
are  curved — i,e^  whether  their  convexities  are  turned  northwards  or  southwards — is 
regulated  by  the  direction  of  pitch  of  the  folds. 

On  a  horizontal  surface,  for  instance,  the  outcrop  of  any  well-marked  stratum  in 
a  fold  which  is  pitching  in  any  direction  is  found  to  form  a  curve  whose  convex 
surface  is  always  turned  in  the  direction  of  the  pitch  in  the  anticlinal  arches,  but 
in  the  opposite  direction  in  the  synclinal  troughs. 

This  feature  is  beautifully  illustrated  at  Tambaroora,  eighteen  miles  south  of 
Hargraves,  where,  as  also  at  Hill  End,  there  are  indications  that  saddle  reefs  exist. 
At  Tambaroora  (Fig.  22),  an  outcrop  of  quartz  can  be  traced  round  in  the  form 
of  a  double  curve,  thus  i\j . 
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Mining  operations  carried  on  at  A  have  proved  the  existence  of  an  inverted 
saddle  or  trough  reef,  which  pitches  to  the  north  at  an  angle  of  about  20°. 

The  horseshoe-shaped  outcrop  of  this  reef  has  its  convexity  turned  to  the  south — 
that  is,  in  the  opposite  direction  to  the  pitch  of  the  fold,  which  is  there  to  the  north. 
This  outcrop  of  quartz  can  be  traced  round  to  the  west,  and  is  found  to  be  con- 
tinuous with  a  saddle  reef,  the  convexity  of  whose  outcrop  is  directed  northwards — 
that  is,  in  the  direction  of  the  pitch. 

The  continuity  of  the  quartz  from  an  arch  to  a  trough,  forming  conjoined  saddle 
and  inverted  saddle  reefs,  must  be  looked  upon  as  a  very  rare  and  almost  unique 
occurrence. 

Figs.  23,  24,  and  25  are  vertical  sections  along  the  lines  a  b,  c  d^  and  e  f 
respectively. 

Traced  south  of  Big  Nugget  Hill,  this  fifth  arch  is  found  to  pass  through  some 
old  workings,  where  portions  of  saddle  reefs  have  from  time  to  time  been  worked. 
It  then,  in  all  probability,  paases  through  Happy  Dick's  Hill,  where  two  westerly- 
dipping  reefs — probably  west  legs — have  been  worked. 
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West  of  this  line  of  reef,  the  slates  appear  to  dip  uniformly  to  the  west,  at  least 
as  far  as  the  Public  School,  where  the  so-called  "  djke  *'  makes  its  appearance. 

Side  lanes, — Between  the  several  lines  of  reef  are  sjrncliQal  troughs,  which,  when 
reef-bearing,  are  known  as  side  lines.  Along  these  side  lines  occur  the  inyerted 
saddle  reefs,  which  are  of  rather  rare  occurrence.  At  Hargraves  the  only  out- 
crop of  such  a  reef  that  came  under  my  notice  was  one  that  occurs  about  three 
hundred  feet  to  the  east  of  the  Alma  Eeef.  This  reef  (PI.  XI)  is  six  inches  in 
thickness  at  its  outcrop,  and  has  been  worked  on  a  small  scale,  yielding  stone 
which  varied  from  six  to  sixteen  pennyweights  of  gold  per  ton. 

At  Tambaroora  reefs  of  this  character  seem  to  assome  important  proportions. 


v.— The  Twiker's  Bill  Saddle  Beeft. 

Two  miles  north-east  of  Hargraves  is  Tucker's  Hill,  down  the  side  of  which  the 
Mudgee  Bead  runs.  It  is  in  the  form  of  a  narrow  elongated  ridge  with  steep  sides, 
and  strikes  about  north-north-west  and  south-south-east. 

A  somewhat  peculiar  feature  is  the  fact,  that  for  a  portion  of  its  length  the 
crown  of  the  hill  coincides  with  the  cap  of  an  anticlinal  arch.  This  is  particularly 
noticeable  at  the  northern  extremity  of  the  hill,  where  the  quartz  cap  of  a  saddle 
reef  curves  over  the  crown  of  the  hill.     On  its  eastern  slope  (see  Fig.  26)  two 
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Tuckers  Hift 


Fig.  26.>-Section  across  Tucker^s  HilL 
Scale— 100  feet  to  1  inch. 


easterly  dipping  reefs  were  worked  many  years  ago ;  the  first  is  distant  about  fifty 
feet  from  the  crown  of  the  hill,  and  the  second  about  twenty  feet  lower  down. 
About  seventy  feet  below  the  latter,  a  third  easterly-dipping  reef  crops  out  on  the 
surface.    These  are  very  probably  east  legs  of  saddle  reefs,  whose  upper  portions 
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have  been  denuded,  for  in  very  nearly  corresponding  poBitions  on  the  opposite 
^lope  of  the  hill  are  three  westerly-dipping  reefs,  or,  as  they  most  probably  are, 
west  legs. 

No  work  has  been  done  in  the  neighbourhood  of  the  centre  country  to  prospect 
for  underlying  saddle  reefs. 

A  second  line  of  saddle  reefs  exists  to  the  east  of  the  one  just  mentioned,  from 
which  it  is  separated  by  a  synclinal  trough  carrying  several  small  inverted  saddle 
reefs. 

This  locality  deserves  much  more  attention  at  the  hands  of  prospectors  than  it 
has  yet  received. 

VL — Beefs  other  than  Saddle  Beefs, 

Several  reefs  have  been  worked  at  Hargrayes  which  do  not  belong  to  the  saddle 
system.  The  most  important  is  that  known  as  the  Eureka,  which,  for  its  size,  has 
^)een  the  richest  reef  on  the  field.  The  workings  on  this  reef  are  situated  about 
six  hundred  yards  north-west  of  Big  Nugget  Hill.  It  strikes  north  10°  east,  and 
lips  at  a  low  angle  to  the  south ;  thus,  unlike  the  saddle  reefs,  it  cuts  across  the 
bedding  planes  of  the  slates,  which  strike  about  north  20^  west. 

A  rich  shoot  in  this  reef  was  followed  down  and  contained,  besides  a  large 
quantity  of  free  gold,  some  very  rich  bunches  of  arseaical  pyrites. 

After  the  reef  had  been  worked  by  Mr.  Bond  and  others,  the  property  was  acquired 
by  a  company  who  sunk  a  shaft,  about  three  hundred  feet  south-east  of  its  outcrop, 
to  a  depth  of  two  hundred  and  forty  feet,  but  failed  to  cut  the  reef.  From  the 
bottom  of  this  shaft,  two  long  cross-cuts  were  driven,  one  to  the  east  and  the  other 
to  the  west,  without,  however,  cutting  any  payable  reefs. 

The  weslem  cross-cut  was  extended  as  far  as  the  "dyke"  (PI.  XI),  which, 
where  intersected,  was  about  twenty  feet  wide. 

The  rock  constituting  this  "  dyke  "  was  thought  to  be  gold-bearing ;  and  in  order 
to  test  this  five  tona  were  sent  to  Melbourne  for  treatment,  but  no  gold  was 
extracted  from  it. 

The  eastern  cross-cut  intersected  several  reefs,  but  none  of  them  were  found  to 
be  payably  auriferous.  It  will  be  readily  understood  that  the  only  rational  way  to 
prospect  for  ore-bodies  of  the  saddle-reef  type  is  not  by  driving  long  cross-cuts 
but  by  penetrating  the  centre  country,  or  the  arches,  where,  if  saddle  reefs  exist, 
their  presence  cannot  fail  to  be  detected. 
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Another  reef  from  which  very  rich  quartz  was  obtained  is  that  formerly  worked 
by  Mitchell,  which  is  situated  about  two  hundred  and  fifty  yards  SQuth  of  Big 
Nugget  Hilly  and  a  little  to  the  east  of  that  line  of  reef.  This  reef  strikes  east 
and  west,  and  dips  to  the  south  at  an  angle  of  about  30^  The  low  angle  of  dip  is 
a  noticeable  feature  of  these  reefs  that  cut  across  the  bedding  planes.  Another 
peculiarity  is  their  corrugated  structure,  the  reef  being  thrown  into  innumerable 
small  folds.  A  very  remarkable  feature  about  these  reefs  is  the  distribution  of 
their  gold  contents,  which  appears  to  have  been  regulated  by  the  presence  of  what 
are  locally  known  as  "  marks."  These  appear  to  be  thin  bands  of  dark  brownish 
green  slate,  which  carries  sometimes  a  thin  seam  of  quartz  from  one-eighth  to  half 
an  inch  in  thickness. 


The  occasional  presence  of  a  stiff  clay  seam,  known  as  "  flucan  *'  or  **  dig,*'  shows 
that  they  are  sometimes  planes  of  movement. 

Along  the  intersection  of  the  mark  and  the  reef  there  is  usually  a  rich  deposit  of 
gold,  which  does  not  appear  to  extend  laterally  into  the  surrounding  portions  of 
the  reef,  which  is  thus  barren  on  either  side  of  the  mark.  Experience  has  proved 
this  to  be  such  a  well-marked  and  constant  feature,  that  where  reefs  of  this 
character  are  being  worked,  prospecting  operations  are  practically  confined  to  a 
narrow  strip  following  the  intersection  of  the  mark  and  reef. 


F/aji 
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The  accompanying  sketches  illustrate  the  relation  of  the  mark  to  the  reef,  and 
of  these  to  the  country  rock,  as  seen  in  Mitchell's  Workings. 

Fig.  27  is  a  plan  showing  the  mark  whose  strike  and  dip  are  the  same  as  those  of 
the  enclosing  slates,  and  the  reef.    Fig.  28  is  a  section  in  the  mark,  which  shows 
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the  valuftble  part  of  the  reef.  Fig.  29  is  a  tnuurerae  MCtion  along  c  d,  wbich 
ihowB  the  corrngated  form  of  the  reef  and  the  confomiability  of  the  marii  vith 
the  country  rock. 

Sect /on. 

across  the  marA 

and  reef 


■  ! 

Pia.  29. 

The  rationale  of  the  influence  of  the  marks  upon  the  dietribution  sf  Ae  gold  in 
these  reefa  is  not  nndentood.  All  that  can  be  safely  affirmed  is  that  in  the 
vicinity  of  the  marks  the  conditionB  were  much  more  favourable  for  the  deposition 
of  gold  from  the  circulating  mineralised  solutions  than  eLwirhere.  What 
naturally  suggests  itself  ia  that  the  rock  composing  the  mark  contains  an  actire 
precipitating  agent  which  caused  the  deposition  of  the  gold  in  its  vicinity  to  the 
detriment  of  the  surrounding  portions  of  the  reef,  which,  without  exception,  are 
poor  in  gold. 

VII.  — Summa  ry . 

The  evidence  that  I  hare  been  able  to  bring  forward  is,  I  trust,  sufficient  to 
eetabHsb  the  fact  that  the  remarkable  type  of  ore-depoait,  known  as  saddle  reef, 
which  is  Bo  characteristic  of  the  Beudigo  G-old-Seld,  occurs  also  at  Hsrgraves  in 
this  Colony. 

The  scientific  interest  attachiog  to  the  study  of  these  reefs  ia  unquestionable, 
but  what  is  of  more  importance  at  this  juncture  is  to  determine  their  economic 
value.  To  do  this  it  will  be  necessary  to  carry  on  eitensive  prospecting  operations. 
But  that  money  may  not  be  uselessly  spent,  it  is  of  the  utmost  importance  that  a 
knowledge  of  the  peculiar  features  of  saddle  reefs,  as  well  as  of  the  particular 
structure  of  tiie  saddle-reef  country  at  Hargravea,  ahould  guide  those  who 
undertake  tiiia  -work. 
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It  would  be  difficult  to  find  an  instance  in  which  geological  knowledge  could  be 
of  more  assistance  to  the  mining  industry  than  in  the  present  case. 

It  has  now  been  shown  that  at  Hargraves  saddle  reefs  occur  along  at  least  five 
parallel  lines,  and  appear  at  intervals  at  the  surface  over  a  distance  of  about  two 
miles.  There  is  also  evidence  of  thi3  existence  of  a  second  system  at  Tucker's 
Hill,  two  miles  north-east  of  Hargraves,  where  at  least  two  lines  of  such  reefs  are 
developed.  Lastly,  twenty  miles  south  of  Hargraves,  at  Hill  End  and  Tambaroora, 
there  are  indications  that  similar  reefs  occur.  It  is  thus  very  probable  that  reefs 
of  this  character  occur  over  a  somewhat  large  area  in  this  part  of  the  Colony. 


X. — On  the  Occurrences  of  a  Cyclopterid  Fern,  closely  allied  to 
the  European  Cardiopteris  polymorpha^  Goeppert,  in  the  Car- 
boniferous of  New  South  Wales :  by  W*  S.  Dun,  Assistant 
Palaeontologist. 

[Plate  XV.] 


The  Carboniferous  genus  Oardiopteria^  in  which  several  of  the  species  originally 
referred  to  Brongniart^s  CyclopterU  are  now  included,  has  not  up  to  the  present 
been  described  from  Australia.  The  general  subjects  of  the  nature  of  cyclopterid 
leaves,  their  terminology  and  the  genera  to  which  they  are  referred,  will  be .  dealt 
with^ater  on/ 

The  specimens  described  in  this  note  were  collected  from  the  Bhacopteris  beds 
of  Paterson  by  Messrs.  J.  E.  Dobson  and  C.  A.  Sussmilch.  The  specimens  at  my 
disposal  consist  mainly  of  detached  pinnules,  so  that  in  those  cases  general  appear- 
ance is  all  that  can  be  gone  by.  The  pinnules  in  our  specimens  are  of  the  usual 
circular-ovate  type,  and  some  which  are  assumed  to  have  been  situated  near  the 
apex  are  more  elongate.  The  usual  dimensions  are  from  25-30  mm.  long  and 
about  20-25  mm.  broad.  A  more  elongate  one  is  42  mm.  long  and  24  mm.  broad. 
As  remarked  before,  with  one  indistinct  exception,  the  pinnules  are  detached.  In 
that  case  (PL  XY,  fig.  5)  they  appear  to  be  opposite,  but  owing  to  the  mass  of  leaf 
impressions  crowded  round  it  is  impossible  to  make  out  the  phyllotaxy  along  any 
extent  of  the  rachis.    The  venation  is  fine,  frequen tly  forking.     The  margin  is  entire. 

After  comparison  with  the  figures  of  European  and  American  species,  I  have 
come  to  the  conclusion  that  the  Paterson  leaves  are  very  closely  allied  to  C,  poly- 
morphay  Q-oeppert,*  originally  described  as  Oyclopterit,    This  species  has  been 

"  Flora  Sil.  Dev.  u.  Unt.  Kohlenform,— Verhandl.  K.  Leop.  Oanrf.  dentaoh.  Akad.  Naturforaoher,  18C9,  XXVI, 
p.  502,  t.  8,  f.  6. 
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referred  by  Stur*  to  Ettingshausen's  0.  Hochstetteri^-,  but  Mr.  R.  Kideton 
remarks  %  that  the  character  on  which  Stur  placed  most  reliance  for  retaining  them 
as  separate  species  is  the  fact  that  whilst  the  pinnules  in  polymorpha  are  opposite, 
in  Hochstetteri  they  are  alternate.  As  he  points  out,  Stur's  figures  of  Hochstetteri 
in  the  "  Culm  Flora,*'  Part  I,  show  both  alternate  and  opposite  pinnules,  and 
remarking  '^  the  alternate  or  opposite  arrangement  of  pinnse  or  pinnules  appears 
to  be  a  character  of  little  value,  as  they  are  frequently  alternate  and  opposite  on 
different  parts  of  the  same  frond,"  he  places  O.  Hochstetteri  as  a  synonym  of  C. 
polymorpha.  The  specimens  at  my  disposal  consist  mainly  of  detached  pinnules, 
so  that  in  these  cases  general  appearance  is  all  that  can  be  gone  by.  I  have, 
unfortunately,  not  been  able  to  refer  to  the  original  description  by  Qoeppert  of 
his  polymorpha,  and  have  had  to  depend  on  the  figures  and  description  of  plants 
referred  to  that  species  by  Renault,§  Schimper,||  Zeiller,T  and  Feistmantel,** 
together  with  those  of  Hochstetteri,  by  Stur  and  Ettingshausen,  already  referred 
to.  A  glance  at  the  figures  (PI.  XV,  fig.  3-5)  will  show  that  it  has  little  in  common 
with  O,  frondosoy  Goeppert,  and  JSaidinyeri,  Ettingshausen,  the  lesser  size  and 
much  restricted  area  of  attachment  of  the  pinnules  at  once  separating  them  from 
both  those  species — which  have  been  classed  together  by  Mr.  Kidston.  To  Stur's 
figures  of  his  Hochstetteri,  however,  there  is  the  greatest  resemblance.  The  pinnules 
of  the  upper  portion  of  the  frond,  however,  in  that  species  are  oblong-ovate,  but 
having  a  relatively  greater  point  of  attachment,  and  those  of  the  lower  portipn 
being  more  petiolate.  The  dimensions  are  about  the  same,  and  the  venation, 
judging  from  the  figures,  is  identical.  The  same  may  be  said  generally  for  the 
forms  figured  in  the  other  works  quoted. 

From  beds  of  the  same  age  at  Mount  Hungry,  Paterson,  Mr.  C.  Cullen  coU^ct-ed 
some  pinnules,  detached,  and  of  a  much  greater  fiize,  and  apparently  more  of  the 
nature  of  O.frondosa,  Qoeppert,  than  those  just  described.  The  largest  pinnule  is 
57  mm.  long  and  43  broad.  The  actual  base  is  not  known,  but  it  appears  to  be 
not  so  petiolate  as  in  the  case  of  those  species  of  the  polymorpha  type  and  nearly 
approach  O,  frondosa,  Q-oeppert,  as  figured  by  Schimper.ft  One  specimen  (PL  XY, 
fig.  1)  shows  two  adjunct  pinnules,  imperfect  and  with  the  rachis  removed.  The 
margin  is  entire,  venation  fine  and  frequently  branching. 

It  appears  probable-  that  these  represent  large  pinnules  of  the  previously 
described  forms  referred  to  Cardiopteris,  The  size  in  leaves  of  this  type  is  variable 
even  on  the  same  frond,  as  may  be  seen  in  the  specimens  figured  by  Schimper,  Zeiller, 
and  Lesquereux  amongst  others. 

*  Die  Culm  Flora,  Heft.  1.— Abhandl.  K.  K.  Oe«I.  Rvicbsanstalt,  1875,  VIII,  p.  4S,  t.  14.  f.  2.  9, 

t  F06t.  Flor.  Milhri9h.-Schle8i8chen  Dochschiefers.  Denks.  K.  Akad.  Wiisen.  1865,  XXV,  p.  97,  t.  6.  f.  S. 

X  B.  M.  Cat  Pal.  Plants,  1836,  p.  81. 

I  Coan.  Bot  Foes.,  1833,  III,  p.  202,  t.  85,  f.  2.  3. 

H  TraiW  Pal.  Vojf.,  1869,  I,  p.  452. 

ir  Vi^.  Fobs.  Terr.  Houlller,  1879,  p.  47 ;  Veg.  Fom.  Terr.  Trana  Vosge«,  1862,  p.  330,  t.  25,  f.  1-7 

**  Zeits.  deutsch.  Oeol.  Oeeell.,  XXV,  p.  522,  t  16.  f.  21-21. 

tt  Op.  cit.,  t.  85,  f  2. 
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IL — Relations  of  Oyclopterid  Pinnules. 

One  of  the  most  recent  articles  on  Cyclopteris  is  that  by  Mr.  A.  C.  Seward,*  to 
which  I  am  indebted  for  much  of  the  following  matter  relating  to  the  yarious 
interpretations  of  the  generic  term  and  the  relations  of  the  pinnules  that  hare  been 
from  time  to  time  classed  under  it.  Eirst  described  by  Brongniartf  as  possessing 
a  "Pronde  simple,  entiere,  le  plus  souvent  orbiculaire  ou  r^niforme;  nervures 
nombreuses  toutes  ^gales,  dichotomes,  rayonnant  de  la  base,''  he  some  years  later 
diyided  the  species  he  originally  described  into  Cyclopteris  and  Nephropteris.X 
His  now  somewhat  restricted  Cyclopteris  have  "  Fronde  simple,  p6dicell6e,  syme- 
trique,  arrondie,  cordiforme,  ou  flabellee,  entiere ;  ou  lobee,  sans  apparence  de 
neryure  medianne,  toutes  les  nervures  partant  de  la  base  du  limbe,  et  se  divisant 
en  se  dichotomant  pour  atteindre  la  circonf^rence  " — single,  stalked  pinnules ;  while 
Nephropteris  comprises  '* Frondes  isol6es,  simples,  sessiles, obliques,  non  sym^triques 
arrondis  ou  cordiformes,  ordinairement  concaves  et  ombiliques  ^  leur  base." 
Brongniart  considered  that  these  sessile  leaves,  otherwise  like  those  of  Cyclopteris^ 
were  probably  the  basal  pinnules  of  Neuropteris  and  Odontopteris,  Lindley  and 
Button  §  consider  that  Cyclopteris  obliqua,  referred  by  Brongniart  himself  to 
Nephropteris,  is  rather  referable  to  Neuropteris  than  Cyclopteris,  Mr.  Seward 
states  that  Lesquereux,||  at  first,  retained  Cyclopteris  ''and  considers  that  all 
Cyclopteroid  leaves  attached  to  stems  form  a  distinct  genus ;  those  without  stems 
and  with  arched  nervures  are  included  in  Neuropteris,  those  without  stems  and 
straight  and  diverging  nervures  are  classed  with  Odontopteris.  The  Cyclopteroid 
leaves  with  stems  are  retained  in  the  genus  Cyclopteris,  which  is  subdivided  into 
three  sections : — (a)  Adianthoides ;  (i)  Odontopteroides;  (c)  Neuropteroides." 
Later,  however,  he  no  longer  considered  Cyclopteris  to  be  a  valid  genus,  evidence 
connecting  with  Neuropteris  having  been  obtained, — the  pinnules  of  the  latter  being 
without  midrib.lT  This  was  confirmed  by  Eoehl,**  who  describes  Neuropteris 
Loshii  with  cyclopteroid  pinnules.  Schimper,tt  in  1869,  founded  the  genus 
Cardiopteris  on  the  type  of  Cyclopteris  polymorpha,  Qoeppert,  a  large  pinnate  fern 
with  almost  equilateral  pinnsB,  pinnsB  opposite,  auriculate  at  base,  contiguous, 
margin  reflected,  nervation  frequently  dichotomous,  radiate  and  diverging.  He 
refers  to  this — Cyclopteris frondosa,  Hochstetteri,frondosa,  Koechlini,  and  Haidingeri^ 
Mr.  Seward  remarks  that  the  pinnules  of  Cardiopteris  frondosa  resemble 
Neuropteris  rather  than  Cyclopteris,    Schimper  elsewhere  states  that  he  excludes 

*Oeol.  Mag.,  1888,  V  (3),  pp.  314-317,  t.  10. 

t  Prodr.  Hist.  V^g^t.  Fobs.,  1828,  p.  61 ;  Hist  V^g^t.  Foss.,  1828-87,  tt.  61, 61  bis  (/Ids  SewArd). 

t  Tableau  des  genres  de  V^t.  fo88.,consid4rte  sons  le  point  de  vue  deleor  dassifioation  botanique  et  leur  distii- 
bntion  gtologique,  1849,  p.  16. 

I  FoesU  Flora,  188S-35,  II,  pi,  90. 

I  H.  D.  Bogers,  Geol.  Penns>iTania,  Descr.  Fcss.  Plants,  1858,  II. 

Y  Kept.  Geol.  Surrey  Illinois,  1866,  II,  p.  427. 

••  Palsontographica,  1869,  XVIII,  1. 17. 

tt  Traits  Pal.  V^.,  1869, 1,  pp.  451-458,  t  85. 
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from  Cyclopteris  all  species  with  pinuate  fronds,  of  whicb  most  belong  to 
Neuropteris.  According  to  him,  Cyclopteris  is  the  transition  between  Sphenop- 
teride»  and  Neoropterideae — (op  ait.,  p.  420).  He  accepts  as  good  species 
Cyclopteris  trichomanoides,  Brongt.,  lacerata^  Heer,  flahellata,  Brongt.,  Liebana^ 
Geinitz,  and  crenata,  Brauns.  Nephropteris  (op  cU,y  p.  429.)  is  only  to  be  con- 
sidered as  provisional.  Lesquereux,*  in  a  later  work,  considers  that  Cyclopteris 
and  Nephropteris  should  be  abandoned,  referring  most  to  Neuropteris,  Feist- 
mantelf  also  contributed  a  paper  on  the  subject  in  1873,  stating  that  though 
some  Cyclopteris  might  be  basal  pinnules  of  Neuropteris^  yet  others  agreed  in  all 
points  with  the  original  diagnosis.  Grand  EuryJ  refers  Cyclopteris  to  Neurop- 
teris  and  Odontopteris.  Mr.  B.  £id8ton§  abandons  Cyclopteris  entirely,  referring 
most  of  the  species  to  Neuropteris  and  Palaopteris,  and  two^-frondosa^  and  poly^ 
motpha — to  Cardiopteris,  Mr.  A.  C.  Seward,  ||  in  the  concluding  paragraph  of  the 
paper  to  which  I  haye  to  so  great  extent  been  indebted  for  these  facts,  says :  '*  In 
the  present  state  of  our  knowledge  it  would  be  premature  to  speak  positiyely  as 
to  the  claims  of  Cyclopteris  to  be  considered  a  distinct  form;  the  specimen 
before  us  seems  to  justify  our  retaining  for  the  present  Brongniart's  original 
genus.*'  Sturf  also  refers  some  species  to  Cardiopteris,  BenauH**  speaks  of 
Cyclopteris  as  being  *'  flabelliform  leaves,  orbicular,  reniform,  margins  entire  or 
notched,  sessile  or  sub-sessile,  frequently  associated  with  fronds  of  Odontopteris  and 
Neuropteris^  and  sometimes  also  attached  to  the  rachis  of  these  fronds ;  these  are 
then  stipal  leaves,  which  can,  to  a  certain  extent,  be  referred  to  the  ferns  which 
bore  them."  Solms-Laubach,  in  his  *'  Possil  Botany,"tt  draws  attention  to  the  great 
similarity  between  various  Cyclopteris  (olliqua,  reniformis^  dilatata,  rarinervis)^ 
and  the  leaves  figured  by  Saporta  as  belonging  to  Dolerophyllum,  most  probably 
one  of  the  Cordaiteae ;  but  this  resemblance  may  be  only  superficial,  and  has  yet  to 
be  confirmed  by  microscopic  structure.  In  speaking  to  the  "  Nervatio  Cydop- 
teridis"  he  says  :XX  "  That  it  is  with  difficulty,  in  some  cases,  distinguished  from 
Neuropteris,  and  that  most  of  the  Coal- Measure  ferns  with  the  cyclopterid  venation 
belong  to  Odontopteris.*' §§  Potoni^,  in  his  "  Lehrbuch  der  Pflanzenpalasontologie*' 
follows  the  same  course  as  Kidston,  referring  Cyclopteris  polymorpha  SLndfrondosa 
to  Cardiopteris, 

From  the  above-mentioned  definitions  it  appears  that  the  iermCyclopieris  has  been 
very  loosely  used,  and,  strictly  speaking,  can  only  be  applied  to  isolated  pinnules. 
These  isolated  pinnules  with  the  "  Nervatio  Cyclopteridis^*  are  commonly  associated 

•  2iicl  Geol.  Survey,  Penn. :  Deter.  Cool  Flora  Garb.  FomL,  1880, 1,  p.  74. 

t  ZeiU.  deuU.  OeoL  Qetell.,  1878,  xxt.,  pp.  621-624. 

X  Flor.  Garb.  Dept  Loire,  ISH,  p.  379. 

I  B.M.  Cat.  Pal.  Plants,  1886,  p.  90. 

I  GeoL  Mag..  1888,  V(8),  pp.  344-347. 

%  Culm.  Flora,  Heft  1, 1879,  p.  43  (Abhaod.  K.K.  QeoL  ReiohMUiftalt,  VIO.) 

*•  Cvin  Bot.  Foei.,  1883,  III,  p.  184. 

ft  English  Trans.,  1891,  p.  125.    (8to.,  Oxford.) 

It  Op.  eU.,  p.  136w 

if  Op.  cU.,  p.  137. 
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with  Newropierii  and  OdontopierU  in  Upper  PalsDOzoic  rooks.  Sphenopterids  are 
also  abundant ;  so  it  is  but  natural  to  assume  that  these  leaves  are  but  portions  of 
larger  fronds,  and  this  is  proTed  by  the  fact  that  the  basal  pinnules  of  both 
KeuroplerU  and  OdontopierU  are  quite  indistinguishable  from  them.  The  term 
Oardiopteris  has  also  been  applied  to  fronds  bearing  these  pinnules  entirely.  The 
association  in  New  South  Wales  is  with  great  abundance  of  Shacopteris  ina- 
quilatera  and  septentrionaliSf  and  also  Archaopteris  Wilkinsonif  all  ferns  with  the 
Cjclopterid  yenation ;  but  though  I  haye  seen  many  hundreds  of  B,  inaquilatera 
from  these  beds,  no  pinnules  at  all  like  the  subjects  of  the  present  note  haye  been 
found  attached  to  them. 


XL — On  the  Occurrence  of  Phosphatic  Deposits  in  the  Jenolan 
Caves,  New  South  Wales  :  by  John  C.  H.  Mingayk,  F.C.S. 
Analyst.* 

The  existence  of  phosphatic  deposits  in  the  numerous  caves  at  Jenolan  have  not, 
as  far  as  I  am  aware,  been  preyiouslj  recorded. 

To  Guide  Wyburd  credit  is  due  for  first  bringing  these  deposits,  which  have 
since  been  found  to  be  of  phosphatic  origin,  under  the  notice  of  the  Department. 
The  phosphates  occur  in  [Katie's  Bower,  Left  and  Eight  Imperial,  Orotto  Ca?e, 
and  the  Jubilee  Caye^a  branch  of  the  Bight  Imperial  Oaye. 

Mr.  Harper,  Assistant  Curator,  Geological  Survey  Branch,  having  recently 
visited  the  Caves,  has  very  kindly  favoured  me  with  his  observations  and  various 
notes  in  connection  with  their  occurrence. 

Geology, — Pro&ssor  David,  B.A.,  F.G.S.,  states,  with  regard  to  the  geology  of 
the  Caves  district : — "The  Caves,  which  are  large  and  very  numerous,  occur  in  a 
thick  bed  of  limestone.  The  limestone  is  formed  largely  by  corals,  hydro-corallines 
(Slromatoporella  being  very  abundant),  and  brachiopods ;  amongst  the  latter  a  large 
PentameruB  predominates.  The  limestone  is  considered  byE.  Etheridge,  junr.,  to 
be  of  Siluro-Devonian  age.  It  is  interstratified  with  a  thick  series  of  blackish, 
greenish,  grey,  and  reddish-brown  day  shales,  claystone,  and  cherts,  these  containing 
casts  of  radiolaria.  The  whole  of  the  sedimentary  series  are  intruded  by  quartz- 
felsites,  and  basic  dykes,  rich  in  augite."  Mr.  Harper,  who  recently  visited  the 
Caves,  informs  me  that  a  quantity  of  drift  is  associated  with  or  immediately  over- 
lies the  red  and  white  marls  which  partly  fill  portions  of  the  caves.  The  marls 
appear  to  graduate  downwards,  and  are  red  and  white  in  colour.*' 

•  Pobliihed  in  alwtnot  in  Trans.  Auftr.  Aaioc.  Adv.  ScL,  Sydney  Meeting,  1896  [1899],  VII,  ppi 
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A  sample  of  the  reddish  marl  taken  from  the  Devil's  Coach-house  yielded  on 

analysis  as  follows : — 

Analysis, 
Hygroscopic  moUture .,.        1*49 

Combined  water 3*01 

SiUca(SiO,) 63-41 

Alumina  (AI2O,) 18-02 

Ferric  oxide  (FejO,) 7-33 

ManganouB  oxide  (MnO) trace. 

Lime(CaO) -16 

Magnesia  (MgO) '79 

Potash  (KjO) 6-09 

Soda(Na20) trace. 

Phosphoric  acid  (PjO*) "08 

Organic  matter *24 

99-62 
(1  and  2.)  Light,  porous,  friable  substance,  white  in  colour ;  soluble  in  dilute 
muriatic  acid.    Found  in  Katle^s  Bower,  Left  Imperial  Cave. 

This  deposit  occurs  in  veins  in  the  marls.  The  presence  of  a  large  quantity  of 
red  clay  is  very  noticeable  in  this  cave ;  in  fact,  it  forms  the  boundary  at  one  end  of 
the  earth  deposit.  The  clay  is  also  present  in  the  "  wash,**  being  possibly  the  fine 
Bcdiment  deposited  in  the  side  channels  and  quiet  pools  of  a  one-time  underground 
river. 

There  is  no  evidence  of  bat  guano  or  bone  breccia  in  any  part  of  this  cave. 

Analysis.  i  11 

Moisture  and  combined  water 33-60  9-83 

SUicaCSiO,) '70  60-10 

Alumina  (AlaO,  26-83  13-88 

Ferric  oxide  (Fe,0,)  -72  865 

Lime(CaO)  810  102 

Magnesia  (MgO) *14  *14 

Potash  (K,0)  -09  135 

Soda  (Na^O) absent  trace. 

Phosphoric  acid  (PjOfi) 30-04  15-38 

Carbonic  acid  (COj)   '16  '12 

Chlorine  (CI)    minute  trace      

100-37  100-47 

No  fluorine  or  sulphur  trioxide  present. 

(8.)  The  deposit  was  found  on  the  floor  of  the  Qrotto  Cave,  and  is  protected 
with  a  hard  surface,  covered  with  small  gnarled  excrescences,  found  to  be  gypsum. 
Mr.  Harper,  who  examined  this  deposit,  informs  me  "  that  it  would  appear  as  if 
it  resulted  from  the  alteration  of  the  limestone  from  below,  and  is  not  connected 
in  any  way  with  the  drift  or  marls." 

There  are  similar  deposits  of  this  material  in  the  Bone  Cave,  Lucas  Cave,  and 
in  the  Wool-shed  Imperial.  No  indications  of  bat  guano  or  bone  breccia  were 
observed. 
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Two  samples  of  this  materia],  yeiy  similar  in  appearance,  yielded  on  analysis  as 
follows : — 

Analysis,  i  ii 

Moisture  and  combined  water 1 6  '82  22  '59 

SiUca  (SiOj) 37*82  2'78 

Lime  (CaO) 22'66  31 '62 

Magnesia  (MgO) -32  •09 

Alumina  (AlaO,) -64  '10 

Ferric  oxide(Fe20})    minute  trace     absent. 

Potash  (KjO) -11  trace. 

Sulphur  trioxide  (SO,) 6'39  28'67 

Carbonic  acid  (COj)  '24  '10 

Phosphoric  acid  (PA) 15-71  U'60 

99'71  100-35 

No  fluorine  detected.    A  minute  trace  of  chlorine  present. 

(4.)  Light  fluffy  fungoid  substance  found  in  the  Fairy's  Grotto,  Wilkinson's 
Cave,  Left  Imperial. 

Two  samples  of  this  substance  were  received.  The  first,  which  weighed  li 
grammes^  Guide  Wyburd  states,  "  was  compressed  into  a  small  match-box,  and 
would  fill  your  hat  in  its  natural  state.  It  is  so  light  that,  when  you  blow  at  it,  it 
falls  off  the  roof  and  sides  like  snow."  It  is  stated  to  occur  in  one  cave  only — that 
is,  at  the  end  of  the  Wilkinson  Cave. 

Analysis,,  i  u 

« 

Moisture  and  combined  water 1*88  1*48 

Calcium  carbonate  (CaCO,) 7603  72*67 

Magnesium  carbonate  (MgCOs)  612  628 

Strontium  carbonate  (SrCOi)  trace  trace. 

Alumina  and  ferric  oxide  (AI2O1  and 

FeaO,)  1*46  1*94 

SiHca(SiiO,)  13'22  17*26 

Phosphoric  acid  (P3O5) *28        minute  trace. 

Organic  matter  1*32  1*14 

100-31  99-67 

The  fungoid  growth  appears  to  be  very  rapid,  for  since  the  sample  was  receired 
it  formed  in  large  quantities,  and  has  the  appearance  of  yery  fine  wadding. 

(5.)  White  pulverulent  substance  found  in  the  Left  and  Right  Imperial  Cares. 

Analysis,  i  11 

Moisture  at  200' C 967  9*60 

Loss  from  200**  C.  to  red  heat 18*23  18*19 

Alumina  (AljO,) 20*48  20*70 

Ferric  oxide  (FejO,)  -18  -20 

Lime  (CaO) trace  trace. 

Magnesia  (MgO)... ^ do  do 

Potash  (K2O)  8-89  9*01 

Insoluble  matter  (sand,  &c. ) 1'07  1'12 

Phosphoric  acid  (PjOj) 40*86  40*83 

99*38  99*66 
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A  trace  of  ammonia  detected.  No  fluorine,  chlorine,  or  sulphur  trioxide  present. 
The  analysis  shows  this  deposit  to  be  identiciJ.  with  the  mineral  minerrite — a  hydrous 
phosphate  of  alumina  and  potash,  previously  described  by  Adolphe  Camot.* 

An  analysis  of  minervite  is  given  for  comparison  : — 

Chemical  Composition, 

Moisture  at  180'  C 23-70 

Loss  from  180^  to  redness 4*50 

Aluminua  (AlaOj) 18-69 

Ferric  oxide  (Fe,0,) -  '83 

Lime  (CaO) 1*40 

Magnesia  (MgO) -33 

PotMh  (K,0) 8-28 

Insoluble  matter  (sand) 4*35 

Phosphoric  acid  (P-Os) 37*28 

Ammonia  (NH4) '52 

99-78 

Traces  of  fluorine,  chlorine,  and  sulphuric  acid. 

(6.)  Nodular,  greyish-coloured  substance,  found  in  the  Imperial  Cave. 

Analysis, 

Moisture  at  100'  C 6*79 

Combined  water 3*52 

SiUca(SiOa) 54-13 

Alumina  (AljOJ 1513 

Ferric  oxide  (FeaO,) ^ 7*46 

Lime  (CaO) ^ absent. 

Magnesia  (MgO) « minute  trace. 

Potash  (K,0) 1-69 

Soda(NaaO) -  "87 

Phosphoric  addiPjOj) 10-63 

100-22 
(7.)  White  saline  substance,  exuding  from  crerices  in  the  Devil's  Coach-house. 
A  qualitative  analysis  proved  this  salt  to  be  nitre  (potassic  nitrate).  A  small 
quantity  of  lime,  magnesia,  chlorine,  and  sulphuric  acid  were  detected.  The  Author 
suggests  that  the  phosphiUic  deposits  were  due,  in  the  first  case,  to  sedimentary 
silt,  containing  bones  derived  from  the  remains  of  animals,  brought  to  their  present 
location  by  an  ancient  river.  The  presence  of  large  quantities  of  drift,  fine  river 
wash,  red  and  white  marls,  in  and  above  the  caves,  all  tend  to  point  in  this 
direction. 

(8.)  A  partial  analysis  of  a  greyish  pulverulent  substance  taken  from  one  of  the 
caves  (?),  yielded  as  follows : — 


Silica , 71*22  per  cent. 

Alumina 1*98        „ 

Phosphoric  acid 7*63        „ 


*  Journ.  Chem.  Soo.,  LXIX  and  LXX,  p.  529. 
t  Journ.  Chem.  8oc».,  Ahstnct,  180S,  II,  419.  677. 
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Tho  small  qiiantity  of  the  mineral  received  prevented  a  more  detailed  analysis 
being  made.  Lime,  and  a  trace  o£  magnesia  and  organic  matter,  were  detected. 
These  substances  difEer  so  widely  in  composition,  that  with  the  exception  of  the 
die  mineral  previously  described  as  Minervite  in  Grautier's*  and  Camot'sf  papers ; 
they  are  evidently  alteration  products  formed  as  a  secondary  deposit  in  the  caves. 

Origin  of  the  Phoijphatie  Depotits, 

The  solvent  power  of  waters  containing  carbonic  and  organic  acids,  on  limestone 
and  clays,  is  generally  well  known,  their  action  in  dissolving  these  substances 
being  more  increased  by  their  porosity,  and  extent  of  molecular  surface  through 
which  these  waters  percolate. 

Acidulated  waters  have  also  a  marked  solvent  action  on  bones,  apatite,  &c.,  and 
take  up  a  considerable  quantity  of  phosphate  of  lime  into  solutions.  BischofE, 
in  his  *' Chemical  Geology,"  g^ves  the  following  table  showing,  the  solubility 
of  various  phosphates  in  waters  saturated  with  carbonic  acid : — 

Water  saturated  with 
Co,  parts. 

Apatite  dissolves  in 393,000 

Apatite,  after  brisk  agitation  with  the  liquid,  in  ...  96,570 

Artificial  neutral  phosphate,  freshly  precipitated,  in  1 ,  503 

Same  salt,  after  thorough  drying  in  air,  in 2,042 

Burnt  bones  which  had  been  exposed  for  several 
years,  and  absorbed  carbonic  acid    2,823 

Fresh  ox-bones,  in  shavings  4,610 

Fossil  bones,  which  had  been  buried  at  least  thirty  1      5,400 
years  j      3,300 

Bischoff  also  adds :  "  The  quantity  of  carbonic  acid  required  for  the  solution  of 
the  bones  is  by  no  means  large,  and  in  situations  where  carbonic  acid  is  copiously 
and  continuously  evolved  in  putrefaction,  this  solution  may  take  place  rapidly." 

The  solvent  action  of  water  charged  with  carbonic  acid  is  shown  in  the  analysis 
of  the  water  from  the  underground  Caves  Biver : — 

(1)   Wafer  from  Underground  Eiver,  Imperial  Oaves. 

Grains  per  gr&llon.      In  1000  parts. 
Total  soHd  matter  (dried  at  220«F.)   ...     13-160     ...    01880 

Free  ammonia   *01 8  parts  per  100,000 

Albuminoid  ammonia Nil.  „ 

Chemical  Composition  of  Total  Solid  Matter : — 

Grains  per  gallon  In  1000  parts. 

Calcium  carbonate 9*949  ...  0*1421 

Magnesium  carbonate 1*165  ...  '0166 

Strontium  carbonate : trace  ...  trace 

Sodium  chloride '405  ...  0057 

Silica 1092  ...  0156 

Nitrates,  Sulphates,  and  Phosphates . . .  *540  . . .  -0078 

13160    ...    0*1878 

. ^-^— — ^.^ 

*  Joum.  Chem.  Soa,  Abstract,  1808,  II,  pp.  410,  677. 
t  Ann.  des  Mines,  1806,  0,  8,  811-S20. 


116  Becords  of  the  Geological  Survey  of  New  South  Wales.         [tol.  ti. 

The  present  deposits  are  of  a  secondarj  formation,  due  to  the  action  of  acidu- 
lated waters  containing  carbonic,  organic  acids,  <Sbc.,  which  have  percolated  through 
the  primary  deposits  of  drift,  silt,  &c.,  thereby  dissolving  the  bone  material,  and 
acting  on  the  marls,  dissolved  a  portion  of  the  alumina  and  potash,  the  solution 
containing  the  phosphates  having  been  re-deposited  under  conditions  favourable 
for  their  separation. 

It  wjll  be  observed  on  referring  to  the  analysis  of  the  clay  that  it  contains  5  per 
cent,  of  potash  (K2O).  Nitrates  are  stated  by  various  authorities  to  occur  in  cave 
formations,  generally  in  the  form  of  nitrate  of  lime ;  but  in  this  case,  it  occurs 
combined  with  potash — thus  tending  to  show  the  presence  of  quantities  of  organic 
matter,  the  nitrogen  of  which  has  combined  with  potash — probably  derived  from 
the  marls  and  clays. 

The  origin  of  the  deposits,  however,  and  the  conditions  under  which  they  have 
been  redeposited  is  exceedingly  interesting,  and  is  open  to  wide  discussion. 

With  regard  to  the  extent  of  the  deposits,  it  is  impossible  at  present  to  form 
any  opinion,  owing  to  the  difficulty  of  access  to  the  Caves.  It  is  probable,  how- 
ever, that  the  supply  is  very  limited. 

My  thanks  are  due  to  Mr.  Harper,  Assistant  Curator,  Geological  Survey 
Branch,  for  the  second  collection  of  phosphatic  deposits  exhibited  at  this  meeting, 
also  for  notes  made  during  his  recent  visit  to  the  Caves. 

The  analysis  of  No.  2  was  kindly  made  for  me  by  Mr.  H.  P.  White,  Assistant 
Analyst  in  the  Laboratory. 


XII. — Notes  and  Analyses  of  some  New  South  Wales  Phosphatic 
Minerals  and  Phosphatic  Deposits :  By  John  C.  H.  Mingaye, 
F.C.S.,  Analyst. 

(Bead  before  the  Australasian  Association  for  the  Advancement  of  Science, 

Saturday,  January  8,  1898.) 

(1.)  Pyromorphite  from  Braidwood,  near  Little  Eirer  : — 

Chemical  Composition, 

Lead  oxide  (PbO) 6940 

MetalHc  lead  (Pb)    6*57 

Phosphoric  acid  (PaOg)  1522 

Vanadic  acid  (V2O5)    trace 

Chlorine  (CI) 2*26 

Ferric  oxide  (FczO, '62 

Lime  (CaO)    trace 

Insoluble  in  acids  (Gangue)  4*67 

Moisture    '86 

90  60 
No  gold  or  silver  detected. 
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(2.)  Apatite  Crystals  from  Gordonbrook : — 

Chemical  Composition, 

I.  II. 

Lime(CaO)  4873  4863 

Calcium  (Ca)    3*81  3*82 

Phosphoric  acid  (PaOj) 41*22  4M1 

Chlorine  (CI)    1-28  132 

Fluorine  (Fl)    2-86  2*92 

Magnesia  (MgO) -19  *21 

Ferric  oxide  (Fe,0,)  76  72 

•Gangue   1*32  1*26 

Water  *. -29  -29 

100-46  100-27 

Mr.  Q-.  W.  Card,  A.E.S.M.,  F.G.S.,t  has  described  the  mineral  as  occurring 
in  pinkish- white  crystals,  associated  with  an  actinolitic  substance,  in  narrow  yeins 
traversing  granite. 

(3.)  Marsupial  excrement. — This  substance  had  the  appearance  of  solid 
bitumen,  and  has  on  several  occasions  been  sent  for  examination.  I  am  informed 
that  it  is  usually  found  in  small  solid  masses  in  caves,  or  crevices  between  rocks. 
A'partial  analysis  yielded  as  follows : — 

Total  nitrogen    2  24  per  cent. 

Equal  to  potassic  nitrate 16*15 

Phosphoric  acid , -377 


I* 


Insoluble  matter  (sand,  &c.)  30*570 


It 


The  whole  of  the  nitrogen  appears  to  be  combined  with  potash,  and  the  major 
portion  of  the  phosphoric  acid  is  in  a  soluble  form. 

(4.)  Phosphatic  deposit  from  Moruya  Caves. — A  partial  analysis  yielded  as 

follows : — 

Phosphoric  acid  (PjOs) 27*80  per  cent. 

Equal  to  tricalcic  phosphate  (Caj  P20e) ...  60  *70        „ 

Calcium  carbonate  (CaCo]) 3*29        ,, 

Insoluble  matter  (sand,  &c.)  11*68 

Nitrogen,  equal  to  ammonia  2*977 


t* 


(6.)  Phosphatic  deposit  from  Moruya  Caves. — A  partial  analysis  yielded : — 

Phosphoric  acid  (P2O4)    29*83  per  cent. 

Equal  to  tricalcic  phosphate  (CaaPjOg) ...  65  *  1 1 

Calcium  carbonate  (CaCO)) 813 

Insoluble  matter  (sand,  &c.)  *82        „ 

Nitrogen,  equal  to  ammonia  *453       „ 

*  The  gangue  was  found  to  consist  of  silica,  alumina,  ferric  oxide,  lime,  magnesia   and  a  minute  traoe  of 
phosphoric  add. 

t  Beoords  QeoL  Surrey  N.  8.  Wales.  1897,  V,  Pt  II,  p. 
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(G.)  Fine  gem  sand  from  the  Tooloom  Alluvial  Qold-fieldB : — 

Cerium  oxide 620  per  cent 

Thorium  oxide  0*45        „ 

Lanthanum  oxide \  .^ 

Didymium  oxide   i 

Phosphoric  acid 3*07        *> 

(7.)  Coarse  gem  sand  from  the  Tooloom  Alluvial  Gold-fields : — 

Cerium  earths  as  oxides  1*16  per  cent. 

Phosphoric  acid 1*10        ,, 

Both  these  samples  consist  largely  of  zircons.     A  small  quantity  of  chrome  iron- 
ore  is  also  present,  and  a  few  dwt.  of  gold  per  ton. 


XIII. — The  Australian  Geological  Record  for  the  Year  1897,  with 
Addenda  for  the  Years  1891-96:  by  R.  Etheridge,  Junr., 
Curator  of  the  Australian  Museum,  and  W.  S.  Dun,  Assistant 
Palaeontologist. 

Alfobd  (C.  J.) : — 

Gold  in  Western  Australia.     Mining  Journal,  1897. 
Ausir,  Mining  Standard,  1897,  XIII,  No.  44.7,  p.  1918. 

« 

Allan  (R.) — Beport  in  connection  with  the  Underground  Plans  of  Ballarat  West 
Mines.     Pp.  3,  maps.    Dept.  Mines  Vict.,  1897. 

Atkinson  (A.  A.) — Beport  on  the  Inspection  of  Mines  under  the  Coal  Mines 
Regulation  Act,  in  the  Colony  of  New  South  Wales,  for  the  Year  ending  Slst 
Decemher,  1897.  Ann,  Rept.  DepL  Mines  and  Agrie.  If.  S.  Wales  for  1897, 
pp.  101-128,  map. 

Atkinson  (J.  A.) — A  Locality  List  of  all  the  Minerals  hitherto  recorded  from 
Victoria.     Froc.  R.  Soc.  Vict.,  1897,  IX  (n.s.),  pp.  68-119. 

Baoot  (C.  E.)— The  Peak  Hill  aold-field.  Austr.  Mining  Standard,  1897, 
XIII,  No.  446,  pp.  1894-1895. 

Bathsb  (F.  a.) — Haplocrinus  Victoria  (n.s.),  Silurian,  Melbourne,  and  its 
Relation  to  the  Platycrinidae.     Qeol  Mag.,  1897,  IV  (4),  pp.  337-345,  pi.  15. 

Beal  (L.  O.)— Diamonds  in  the  Gwydir  Valley.  Austr,  Mining  Standard,  1897, 
XIII,  No.  426,  p.  1576 ;  No.  429,  p.  1622  j  No.  431,  p.  1652 ;  No.  435,  p. 
1725 ;  No.  439,  p.  1787. 
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Bebtbaih)  (C.  E.) — CharacteristiqueB  d*un  Charbonagaz  trouv6  dana  le  Northern 
Coal-field  de  la  Nouvelle  G-alles  du  Sud.  Oompfes  rendus  Acad.  Sciences, 
1897,  CXXV,  pp.  984r-985. 

BlATCHFOBB  (T.)  : — 

Beport  of  the  Assistant  Ooyernment  Geologist.  Ann,  Progress  B^t,  Geol, 
Survey  W.  Austr.for  1897  [1898],  pp.  51-63.     Contaming  :— 

1.  Supposed  Deep  Lead  at  Kanowna,  pp.  51-52,  pi.  6. 

2.  The  25-mile  Cement  Leases,  pp.  52-54 

3.  Coolgardie  Gold-field,  pp.  54-64,  pi.  7. 

BoTD  (W.  Carr). — Journey  from  Western  Australia  to  Warina,  in  South 
Australia.     Geogr.  Joum.^  1897,  IX,  No.  1,  pp.  61-62,  map. 

Bbadfobd  (W.): — 

Quartz  Lodes  in  Ballarat  West.  Austr.  Mining  Standard,  1897,  XIII,  No. 
431,  pp.  1656-68. 

The  Steiglitz  Gold-field,  Victoria.  Austr.  Mining  Standardly  1897,  XIII,  No. 
444,  pp.  1861-1863  ;  No.  445,  pp.  1878-1881. 

Indicators.  Trans,  Austr,  Inst,  Mining  Eng,,  1897,  IV,  pp.  120-123, 8  plates ; 
Auslr.  Mining  Standard,  1897,  XIII,  No.  462,  pp.  2224-2225. 

Neglected  Gold-fields.  No.  I,  Ararat.  Austr,  Mining  Standard,  1897, 
XIII,  No.  469,  p.  2381 ;  No.  II,  Ararat,  Ibid.,  No.  473,  pp.  2165-2466. 

Bboeen  Hill. — The  Silver  Sulphides  of  Broken  Hill.  Austr.  Mining  Standard, 
Special  Edition,  20th  Jan.,  1897.     Pp.  viii,  32. 

Bbowk  (H.  Y.  L.)  :— 

Beports  on  Arltunga  Gold-field  and  Hart*s  Bange,  North-west  of  Alice  Springs, 
and  of  the  Frew  Biver  Country,  Ac.  S.  Austr,  Pari,  Papers,  1897,  No. 
1353,  pp.  1-12,  map  and  sections.  [Beprinted  in  Austr,  Mining  Standard, 
1897,  Xni,  No.  437,  pp.  1756-1758 ;  No.  438,  pp.  1772-1774 ;  No.  439, 
pp.  1788-1789.] 

Becord  of  the  Mines  of  South  Australia.  The  German  Beef,  with  Notes  and 
Plan.  Pp  7,  map.  (8vo.  Adelaide,  1897.  By  Authority.)  [Beprinted 
in  Austr,  Mining  Standard,  1897,  XIII,  No.  470,  pp.  2402-2403] 

Cabell  (H.  M.) — Some  Geological  Features  of  the  Coast  of  Western  Australia. 
Trans,  Edinburgh  Qeol.  Boc,  1897,  VII,  Pt.  3,  pp.  174-182. 

Caltebt  (A.  F.) — Western  Australia  and  its  Gold-fields**  London,  1893.  [Fide 
A.  G.  Maitland;  Bull  Geol  Survey  W.  Austr.,  I,  1898,  p.  7.] 

Campbell  (J.) — Gold :  Its  Occurrence  and  Extraction.  Austr,  Mining  Standard, 
1897,  Xni,  No.  463,  pp.  203^2038 ;  No.  454,  pp.  2056-2057  ;  No.  455,  pp. 
2071-2072. 
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Cabd  (G.  W.)  :— 

Annual  Heport  of  the  Curator  and  Mineralogist.  Ann.  Rept.  Depf.  Mines  and 
and  Agric.  N.  S   Wales  for  1897,  pp.  190-200. 

Report  on  some  West  Australian  Bocks.  Ann.  Rept.  Dept.  Mines  and  Agric. 
N.  S.  Wales  for  1897,  pp.  192-193. 

On  the  Occurrence  and  Classification  of  some  New  South  Wales  Meteorites. 
Records  Geol.  Survey  N.  S.  Wahs,  1897,  V,  Pt.  2,  pp.  49-52,  pis.  7,  8. 

Mineralogical  Notes,  No.  5.  Records  Geol.  Survey  N,  S.  Wales^  1897,  V,  Pt. 
2,  pp.  (56-67. 

Mineralogical  and  Petrological  Notes,  No.  6.  Records  Geol.  Survey  N.  8. 
Wales,  1897,  V,  Pt.  3,  pp.  121-123. 

Cabd  (Q-.  W.)  and  Dun  (W,.  S.) — Diatomaceous  Earth  Deposits  of  New  South 
Wales.  Records  Geol  Survey  N.  S.  Wales,  1897,  V,  Pt.  3,  pp.  128-148,  pis. 
12-15. 

Cabne  (J.  E.)  :— 

Notes  on  the  General  and  Economic  Geology  of  the  Coast  between  Port 
Macquarie  and  Cape  Hawke.  Records  Geol.  Survey  N.  S.  Wales,  1897, 
V,  Pt.  2,  pp.  53-64. 

The  Auriferous  Beach  Sands  of  the  Esk  Eiver  and  Jerusalem  Creek,  in  the 
Parish  of  Esk,  County  Richmond,  N.  S.  Wales.  Records  Geol.  Survey 
N.  S.  Wales,  1897,  V,  Pt.  2,  pp.  71-86. 

Progress  Report  for  the  Year  1897.  Ann.  Rept.  Dept.  Mines  and  Agric.  N,  S. 
Wales  for  1897,  p.  143. 

Notes  on  Chromic  Iron  Ore :  Its  Modes  of  Occurrence,  Mining,  Dressing, 
Uses,  and  Value ;  with  a  Register  of  New  South  Wales  Localities.  Ann, 
Rept.  Dept.  Mines  and  Agric.  N.  S.  Wales  fur  1897,  pp.  143-150. 

Report  on  the  Geology  and  Mineral  Resources  of  the  South-east  Border  of 
New  South  Wales  between  Cape  Howe  and  the  head  of  the  Murray 
River.  .  Ann.  Rept.  Dept.  Mines  and  Agric.  N.  S.  Wales  for  1897,  pp. 
151-160.  [Reprinted  in  Austr.  Mining  Standard,  1897,  XIII,  No.  458, 
pp.  2144-2145  ;  No.  459,  pp.  2163-2164 ;  No.  460,  p.  2183 ;  No.  461, 
pp.  2203-2204.     Nat.  Science,  1897,  XI,  No.  68,  p.  232.] 

Report  on  the  Natural  Foundation  at  the  site  of  the  proposed  Dam  connected 
with  the  Hunter  River  Flood  Prevention  Scheme.  Ann.  Rept.  Dept. 
Mines  and  Agric.  N.  S.  Wales  for  1897,  p.  160,  section. 

Report  on  "  The  Luck  of  Roaring  Camp  '*  Reef,  near  Brown's  Camp,  Victorian 
Border.  Ann.  Rept.  Dept.  Mines  and  Agric.  N.  S.  Wales  for  1897,  pp. 
161-162. 


PABT  2.]  Ethebidge  akd  Dun :   OeolofficaljRecord,  1S97 .  121 

Cabne  (J.  E.) — continued. 

Notes  on  the  Geology  and  Auriferous  Deposits  of  the  Wolumla  Gold-field. 
Ann  Rept,  Dept  Mines  and  Agric.  N.  S,  Wales  for  1897,  pp.  162-167, 
map.  [Keprinted  in  Auslr.  Mining  Standard,  1897,  XIII,  No.  475, 
pp.  2521-2522.] 

Notes  on  the  Occurrence  of  Tungsten  Ores  in  New  South  Wales,  with  a 
Eegister  of  Localities.  Ann.  Rept.  Dept.  Mines  and  Agrie  N.  8.  Wales 
for  1897,  pp.  168-171. 

Report  on  the  Timbilica  Eeefs,  near  Nungatta.     Austr.  Mining  Stahdard, 
1897,  XIII,  No.  429,  pp.  1620-1621. 
Cabnegte  (D.  W.) — Report  and  Account  of  Explorations  [between  Coolgardie 
and  Kimberley].     Rept,  Surveyor  General,  Dept.  Land  and  Survey  W,  Austr. 
for  1897  [1898],  pp.  81-44,  map. 

Centbal  Austbalia — The  Horn  Expedition  to  Central  Australia.  J^at,  Science, 
1897,  X,  No.  62,  pp.  254-263. 

Claudet  (A.  C.) — Notes  on  the  Experimental  Treatment  of  a  Gold  Ore  from  the 
Hannan's  District,  Coolgardie,  Western  Australia.  Trans.  Inst.  Mining  and 
Metallurgy,  1897,  V,  pp.  327-330. 

Coal — Reports  on  Trials  of  Collie  Coal.  (Folio.  Perth,  1895.  By  Authority.) 
[Fide  A.  G.  Maitland,  Bull.  W.  Austr.  Oeol.  Survey,  I,  1898,  p.  7.] 

COOKSET  (T.)  : — 

The  Nocoleche  Meteorite,  with  Catalogue  and  Bibliography  of  Australian 
Meteorites.     Rec.  Austr.  Mus.,  1897,  III,  No.  3,  pp.  51-62,  pis.  12-14. 

Ankerite,  from  Sandhurst,  Victoria.  Rec.  Austr.  Mus.,  1897,  III,  No.  8,  pp, 
63-65. 

COSSMAN  (M.)  : — 

The  Gasteropods  of  the  Older  Tertiary  of  Australia.     Trans.  R.  8oo.  S.  Austr, y 

1897,  XXI,  Pt.  1,  pp.  1-21,  pis.  1  and  2. 
Review.    Report  of  the  Horn  Expedition  to  Central  Australia ;  Pal»ontology 

(R.Tate). 
Cossman's  Revue  Crit.  Paleozool.,  1897,  No.  4,  p.  133. 
CuBRAir  (J.  M.)  : — 

[Physiography  and  Geology  of  the  Mount  Kosciusko  Plateau.]     Proc.  Linn. 

Soc.  N.  8.  Wales,  1897,  XXI,  Pt.  4,  p.  819. 
On  the  Occurrence  of  Precious  Stones  in  New  South  Wales,  and  the  Deposits 

in  which  they  are  found.     Journ.  R.  Soc.  N.  8.  Wales,  1897,  XXX, 

pp.  214-285,  pis.  13-20.     [Reprinted  as  Precious  Stones  of  New  South 

Wales.     No.   I.     Austr.  Mining  Standard,   1897,  XIII,  No.  427,  pp. 

1591-1594 ;  No.  II,  No.  428,  pp.  1606-1603 ;  No.  Ill,  No.  429,  pp. 

1624-1627.] 
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CUSACK  (W.  G.  K.)  :— 

Bavenswood,  Strathalbyn,  and  Mount  Wyatt.Gold  Fields.  Ann,  Bept.  Dept. 
Mines  Q'land  for  1897,  pp.  88-98. 

Bavenswood,  Sellheim,  and  Star  Kiver  Mining  DistrictB.  Ann,  Bept.  Dept, 
Mines  Q' land  for  1897,  pp.  108-109. 

Dahl  (E.) — Eort  oversigt  oyer  "  Den  Dahlake  expeditions  "  arbeide  og  skisse  af 
Nordaustraliens  urf  old  af  cand.  pbilos  Knut  Dahl.     Xordske  G,  Selsh,  Aarh., 
1896,  Vn,  pp.  78-96. 
[Fide  Qeogr,  Journ,,  1897,  IX,  No.  4,  p.  465.] 

Di^nmiEE  (B.) — ^Beport  of  the  Geology  of  the  District  from  Bacchus  Marsh  to 
Bass'  Straits.  Bepublished  from  the  Public  Lands  Circular,  1868.  Beprint 
Dept.  Mines  Vict,,  Qeol.  Survey  Vict,^  1897. 

David  (T.  W.  R)  :— 

Summary  of  our  present  Knowledge  of  the  Structure  and  Origin  of  the  Blue 
Mountains  of  New  South  Wales.  Joum.  B,  Boe.  N.  8.  Wales,  1897, 
XXX,  pp.  88-69. 

Sill  Structure  and  Fossils  in  Eruptiye  Bocks  in  New  South  Wales.  Joum.  B. 
Soe.  N.  S.  Wales,  1897,  XXX,  pp.  285-290. 

On  a  remarkable  Badiolarian  Bock  from  Tamworth,  N.S.W.  Froc,  Linn. 
Soe,  JSr.  S.  Wales,  1897,  XXI,  Pt.  4,  p.  505. 

On  the  Occurrence  of  Badiolaria  in  Palaeozoic  Bocks  in  N.  8.  Wales.  Proe. 
Linn.  Soe.  N.  S.  Wales,  1897,  XXI,  Pt.  4,  pp.  563-570,  pis.  37  and  38. 

David  (T.  W.  E.)— F«W«  Ethebidoe  (B.,  Junr.),  David  (T.  W.  E.),  and 
Gbihshaw  (J.  W.) ;  N.  S.  Wales  Pabliauentabt  SiANDnro  Comhittee 
ON  Public  Wobks. 

David  (T.  W.  E.)  and  Howchik  (W.)  :— 

Note  on  the  Occurrence  of  Casts  of  Badiolaria  in  Pre-Cambrian  (?)  Bocks, 
South  Australia.  Froc,  Linn,  Soe.  N.  S.  Wales,  1897,  XXI,  Pt.  4, 
pp.  571-583,  pis.  39  and  40.  [Notice  in  Nat.  Science,  1897,  XI,  No.  68, 
pp.  229-230.] 

Notes  on  the  Glacial  Features  of  the  Inman  Valley,  Yankalilla,  and  Cape 
Jervis  District  [South  Australia].  Trans,  B.  Soe,  S,  Australia,  1897, 
XXI,  Pt.  1,  pp.  61-67. 

Deakb  (H.) — President's  Address  [Tertiary  Plant  Bemains  in  Australia;  Earliest 
Dicotyledons  in  Australia].  Froe.  Linn.  Soe,  N.  S.  Wales,  1897,  XXI,  Pt.  4, 
pp.  821-859. 

DENiTAirr  (J.) — Victorian  Fossils  [Tertiary].  Oeol.  Survey  Vict,,  Frog.  Bept., 
1898,  IX,  pp.  123-124. 
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Dekwant  (J.)  and  Muldeb  (J.  F.) — Probable  Miocene  Age  of  a  Conglomerate  at 
Sbelford  [Victoria].     Proc,  B.  Soc.  Vict,  1897,  IX  (n.«.),  PP.  174-182,  pi.  7. 

DuK  (W.  S.)  :— 

Annual  Beport  of  the  Assistant  PalsDontologist  and  Librarian  for  the  Year 
1897.  Ann.  Eept.  Dept.  Mines  and  Agric.  If.  8.  Wales  for  1897, 
pp.  200-202. 

On  the  Occurrence  of  Sponge  Bemains  in  the  Lower  Silurian  of  New  South 
Wales.    JProc.  Linn.  Soc.  If.  8.  Wales,  1897,  XXII,  Ft.  2,  p.  4i36-437. 

Additions  to  the  Permo-Carboniferous  Flora  of  N.  S.  Wales.  Becords  Geol. 
8urveg  N.  8.  Wales,  1897,  V,  Pt.  2,  pp.  64r-66,  pi.  9. 

On  the  Occurrence  of  Deyonian  Plant-bearing  Beds  on  the  G^enoa  Biver, 
County  of  Auckland.  Becords  Oeol.  Survey  N.  8.  Wales,  1897,  V,  Pt. 
3,  pp.  117-121,  pi.  11. 

The  Occurrence  of  Lower  Silurian  Graptolites  in  New  South  Wales.  Becords 
Oeol.  Survey  N.  8.  Wales,  1897,  V,  Pt.  8,  pp.  124-127. 

Dun  (W.  S.).     Vide  Cabd  (G.  W.)  ;  Ethebidoe  (B.,  Junr.) 

Emblet  (J.  T.)— The  Western  Watershed  of  the  Upper  Portion  of  Cape  York 
Peninsula  [Queensland].  JProc.  B.  Geogr.  Soc.  Austr.  (Q'land  Br.)  for 
1896-97  [1897],  XII,  pp.  26-29. 

Ethebidoe  (B.,  Junr.)  : — 

The  Generic  Belations  of  Spirifera  essuperans,  De  Koninck.  Becords  Geol. 
Survey  N.  8.  Wales,  1897,  V,  Pt.  2,  pp.  43-48,  pi.  6. 

On  the  Occurrence  of  the  Genus  Ohelodes,  Davidson  and  Xing,  in  the  Upper 
Silurian  of  New  South  Wales.  Becords  Geol.  Survey  If.  8.  Wales,  1897, 
V,  Pt.  2,  pp.  67-70. 

An  Actinoceras  from  North- West  Australia.  Bee.  Austr.  Mas.,  1897,  III, 
No.  1,  pp.  7-9,  pi.  3. 

The  Discovery  of  Bones  at  Cunningham  Creek,  near  Harden,  N.  S.  Wales. 
Bee.  Aust.  Mus.,  1897,  III,  No.  1,  p.  9. 

An  Australian  Sauropterygian  (Cimoliosaurus),  converted  into  Precious  Opal. 
Bee.  Austr.  Mus.,  1897,  III,  No.  2,  pp.  19-29,  pis.  5-7. 

On  the  Occurrence  of  the  G^nus  Cfolumnaria  in  the  Upper  Silurian  rocks  of 
New  South  Wales.     Bee.  Austr.  Mus.,  1897,  III,  No.  2,  pp.  80-33,  pi.  8. 

On  a  Precaudal  Vertebra  of  Ichthyosaurus  australis,  McCoy.  Bee.  Austr. 
Mus.,  1897,  III,  No.  8,  pp.  66-68. 

Description  of  a  Small  Collection  of  Tasmanian  Silurian  Fossils  presented  to 
the  Australian  Museum  by  Mr.  A.  Montgomery,  M.A.,  Goyemment 
Geologist,  Tasmania.  Proc.  B.  Soc.  Tas.  for  1896  [1897],  pp.  29-46, 
plate. 
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Ethebibge  (R.,  Junr.) — continued. 

Official  Contributions  to  the  Palaeontology  of  South  Australia.  No.  9. — On 
the  Occurrence  of  Olenellus  in  the  Northern  Territory.  No.  10. — The 
Permo-Carboniferous  Fossils  of  Treachery  Bay,  Victoria  River.  S.  Auttr, 
Farl.  Papers,  1897,  No.  1353,  pp.  13-16,  pi.  1. 

Etheridge  (E.,  Junr.),  David  (T.  W.  E.),  and  Qbimshaw  (J.  W.) — On  the 
Occurrence  of  a  Submerged  Foresti  with  remains  of  the  Dugong,  at  Shea's 
Creek  near  Sydney.  Journ.  B,  Soc.  N.  8,  Wales,  1897,  XXX,  pp.  168-185, 
pis.  8-11. 

Ethebidoe  (E.,  Junr.)  and  Dun  (W.  S.) — The  Australian  Qeologicial  Record  for 
the  Year  1895,  with  Addenda  for  the  Years  1891-9^.  Records  Oeol.  Survey 
N,  S.  Wales,  1897,  V,  Pt.  2,  pp.  87-111. 

Ethebidoe  (R.,  Junr.)  and  Mitchell  (J.) — The  Silurian  Trilobites  of  New 
South  Wales,  with  References  to  those  of  other  parts  of  Australia.  Proe. 
Linn.  Soc.  N.  S.  Wales,  1897,  XXI,  Pt.  4,  pp.  694-721,  pis.  50-55. 

Pebguson  (W.  H.)  :  — 

Report  on  the  Benalla  Gold-field.    Austr.  Mining  Standard,  1897,  XIII,  No. 

467,  pp.  2332-2333. 
Report  on  Argentiferous  Lead  Ore  Deposits  at  Buchan.     Geol.  Survey  Vict, 

Prog.  Sept.,  1898,  IX,  pp.  99-100. 
Report  on  Geological  Sur?ey  of  an  Area  in  the  Buchan  District.     QeoL 

Survey  Vict.  Prog.  Bept,  1898,  IX,  pp.  100-102. 

FooBD  (A.  H.)  and  Cbick  (G.  C.) — Catalogue  of  the  Fossil  Cephalopoda  in  the 
British  Museum  (Natural  History).  Part  III  containiDg  the  Bactritidse,  and 
part  of  the  suborder  Ammonoidea.  8yo.  London,  1897.  [Agathieeras? 
micromphalum,  Morris,  pp.  271-273,  fig.  132.] 

FOBBES  (W.)  : — 

Report  on  the  Steiglitz  Gold-field.     Dept.  Mines  Vict.  Special  Report,  1897. 
Report  on  Long  Tunnel  Mine  at  Reedy  Creek.     Qeol.  Survey  Vict.  Prog. 

Rept.,  1898,  IX,  p.  35,  sections. 
Report  on  Geological  Survey  of  Warrandyte.      Geol.   Survey  Vict.   Prog. 

Rept.,  1898,  IX,  pp.  47,  48,  map  and  sections. 
Report  on  Reefs  at  Red  Castle.     Geol.  Survey  Vict.  Prog.  Rept.,  1898,  IX, 

pp.  80-83. 

Fbenzel  (A.) — Sylvanite  from  Kalgoorlie.  Tschermah's  Min.  u.  Petrog.  Mittheil., 
1897,  XVII,  pp.  288-289. 

[Fide  L.J.S.  Journ.  Ohem.  Soc,  Abstracts,  Pt.  II,  1897,  LXXII,  No.  420, 
p.  603.] 
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Fbtab  (W.) — Annual  Eeport  of  the  Inspector  of  Mines  in  the  Southern  District 
for  the  year  1897.     Ann.  Bept  Dept,  Mines  Q'landfor  1897,  pp.  112-127. 

Fbtab  (W.) — The  Mineral  Eesources  of  the  Colony  of  Queensland.  Trans,  Fed, 
Inst.  Mining  Eng,,  1897,  XIII,  Ft.  2,  pp.  356-371,  pi.  19. 

GoDPBET  (J.  R.) — Annual  Report  of  the  Inspector  of  Mines.  Ann.  Bept.  Bept. 
Mines  and  Agric.  N.  8.  Wales  for  1897,  pp.  97-98. 

GBBE19WADD  (N.  F.) — Special  Report  on  Jones'  Well  and  Lennonville  Mining 
Centres,  Murchison  Gold-field.  Ann.  Bept.  Dept.  Mines  W.  Austr.for  1897, 
pp.  75. 

Gbimshaw  (J.  yf,)—Vide  Etheridge  (R.  Junr.),  David  (T.  W.  E.),  and  Grimshaw 
(J.  W.) 

Haldaxb  (A.  0.)  : — 

Mareeba,  Russell,  Russell  Extended,  Tate,  and  Balcooma  Gold-fields.    Ann. 

Be])t.  Dept.  Mines  Q'land  for  1897,  pp.  77-80. 
Herberton  Mining  District.     Ann.  Bept.  Dept.  Mines  Qland  for  1897,  pp. 

102-108. 

Hall  (T.  S.)  :— 

List  of  Graptolites  hitherto  recorded  from  Victoria,  together  with  their 

Localities.     GeoL  Survey  Vict.  Prog.  Bept.,  1898,  IX,  pp.  126-127. 
Graptolites.    From  Alexandra ;  McLauchlan's  Creek,  South  from  Victorian 

Borders,  Gippsland ;  Thoona ;  Moorabool  River,  near  Maude ;  Sandy's 

Creek,  Mitchell  River ;  Turquoise  Mine,  Ryan's  Creek.     Qeol.  Survey 

Vict.  Frog.  Bept.,  1898,  IX,  pp.  127-128. 
On  the  Occurrence  of  Graptolites  in  North-Eastem  Victoria.    Froc.  B,  Soe. 

Vict,,  1897,  IX  (n.s,),  p.p.  183-186.     * 
Victorian  Graptolites,  Part  I.     Froc.  B,  Soc.  Vict.,  1897,  X  (».#.),  Ft.  1,  pp. 

13-10. 
[Geological]  Excursion  to  Keilor  [Victoria].     Vict.  Nat.,  1897,  XIV,  JTo. 

4,  p.  62. 
[Geological]  Excursion  to  Collingwood  Quarries  [Melbourne].     Vict.  Nat., 

1897,  XIV,  No.  5,  pp.  67-69. 

On  the  Occurrence  of  the  Anchoring  Tubes  of  Adeona  in  the  Older  Tertiaries 
of  Victoria,  with  an  Account  of  their  Structure.  Froc.  B.  Soc.  Vict.^ 
1897,  IX  (n.*.),  pp.  1-4,  pi.  1. 

The  Dog  Rocks  [near  Geelong  Victoria].  The  Wombat,  1897,  III,  No.  1, 
pp.  lO-H. 

Hall  (T.  S.)  and  Fbitchabd  (G.  B.)  : — 

A  Contribution  to  our  Knowledge  of  the  Tertiaries  in  the  Neighbourhood  of 

Melbourne.    Froc.  B.  Soc.  Vict.,  1897,  IX  (n.s.),  pp.  187-229,  pi.  8. 
Geology  of  the  Lower  Moorabool  [Victoria].    Froc.  B.  Soc.  Vict.,  1897,  X 

(n.«.).  Ft.  1,  pp.  43-56,  pis.  1  and  2. 
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Hall  (T.  S.)  and  Pbitchabd  (G.  'B.)-— continued. 

Note  on  a  Tooth  of  Faloreheiies  from  Beaumaris  [Victoria].  Froc,  B.  Soc. 
Vict.,  1897,  X  (n,8.),  Pt.  1,  pp.  57-59. 

HaBCOUBT-ShITH  (J.)  : — 

Tlie  Progress  of  the  Mineral  Industry  of  Tasmania  for  the  Quarter  ending 
80th  June,  1898.    Pp.11.     (8vo.    Hobart,  1898.    By  Authority.) 

Beport  on  the  Scamander  Mining  District,  Tasmania.  Audr,  Mining  SUamdmrd^ 
1897,  Xni,  No.  452,  p.  2012  ;  No,  458,  p.  2040. 

Habbis  (G.  F.)  :— 

Catalogue  of  Tertiary  MoUusca  in  the  Department  of  Geology,  British 
Museum  (Natural  History).  Part  I.  The  Australasian  Tertiary 
Mollusca.  Pp.  xxYi,  407,  pis.  8,  [Eeview.  Oeol  Mag.,  1897,  IV  (4), 
pp.  278-280.] 

Hebbabb  (J.) — Annual  Beport  of  the  Inspector  of  Mines.  Ann.  Bept.  Dept. 
Mines  and  Agrie.  N.  8.  Wales  for  1897,  pp.  94-96. 

Hekdibson  (J.  B.) — Beport  of  the  Hydraulic  Engineer  on  Water  Supply.  Pp. 
52,  maps  and  sections.  Q'land.  Pari.  Papers,  C.  A.  72-1897.  (Folio. 
Brisbane,  1897.    By  Authority.) 

HEBHAT7  (H.)  : — 

The  Ellesmere  Gold-field,  Victoria.  Austr.  Mining  Standard,  1897,  XIII, 
No.  431,  p.  1655. 

Beport  on  Survey  of  Parishes  Karup-Karup,  Wanwandyra  (part  of),  and 
Pawbymbyr  (part  of)  [County  Dundas.]  Geol.  Survey  Vict.  Prog.  Bept., 
1598,  IX,  pp.  55-56. 

HoLBOTD  (A.  G.) — The  Discovery  and  Occurrence  of  Telluride  of  Gold  upon  the 
Ealgoorlie  Gold-fields,  East  Coolgardie  District,  Western  Australia.  Trans. 
Austr.  Inst.  Mining  Eng.,  1897,  IV,  pp.  186-194. 

HoOKE  (H.) — Annual  Beport  of  the  Inspector  of  Mines.  Ann.  Bept.  Dept.  Mines 
and  Agric.  N.  S.  Wales  for  1897,  pp.  98-100. 

HoBSLET  (—)— Beef  Disturbances  in  Western  Austndia.  Austr.'Mining  Standard, 
1897,  XIII,  No.  474,  p.  2487. 

HowceiN  (W.) — On  the  Occurrence  of  Lower  Cambrian  Eossils  in  the  Mount 
Lofty  Banges  [South  Australia].  Trans.  B.  Soc.  S.  Austr.,  1897,  XXI,  Pt. 
2,  pp.  74-86. 

HowcHiw  (W.)—ride  David  (T.  W.  E.) 
Htotbb  (S.*B.)  :— 

Dargo  High  Plains.     Oeol  Survey  Viot.,  Prog.  Bept,  1898,  IX,  pp.  50-54, 

sections. 


1. 
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Hfntsb  (S.  B.) — continued. 

Beport  on  Geological  Survey  of  Dargo  High  HainB.     Geol  Survey  Vict 

Frog,  Bept,  1898,  IX,  p.  65. 
Seport  on  the  Auriferous  Prospects  of  Clarke?ille.     Qeol.  Survey  Viet,  Frog. 

Bept,  1898,  IX,  pp.  61-62. 
Beport  on  Beefs  at  Bendoc.     Oeol  Survey  Viet.  Prog.  Eept.,  1898,  IX,  pp. 

62-63. 
Beport  on  Prospecting,  Bendoc  District.     Qeol.  Survey  Vict.  Frog.  Sept,, 

1898,  IX,  pp.  63-64. 
Beport  on  a  Portion  of  the  Iguana  Creek  Beds.     Qeol.  Survey  Vict,  Frog. 

Bept.,  1898,  IX,  p.  70. 

Beport  upon  Dajlesford  and  Bullarook  Quarter  Sheet  No.  16,  S.E.  Qeol. 
Survey  Vict.  Frog.  Bept.^  1898,  IX,  pp.  71-78,  sections. 

Beport  upon  the  Qeological  and  Topographical  Features  of  the  Victorian 
Border  Line,  Cape  Howe  to  Porest  Hill.  Qeol,  Survey  Vict,  Frog. 
Bept,  1898,  IX,  pp.  93-95,  sections.  Auetr.  Mining  Standard,  1897, 
Xni,  No.  485,  p.  1724 ;  No.  469,  pp.  2386-2888. 

Parish  of  Bet  Bet.  Pp.  4,  map,  scale  40  chains  to  1  inch.  Dept.  Mines  Vict., 
Bepte.  Bapid  Surv,  Gold'Jlelds,  (Folio.  Melbourne,  1898.  By  Authority.) 

HiTWTEB  (S.  B.). — Vide  Victobia  Miirxs  Depabtmest. 

Htbe  (F.  K,) — Stanthorpe  Mining  District.     Ann,  Bept.  Dept,  Mines  Qlandfor 
1897,  p.  110. 

Jack  (B.  L.)  :— 

Notes  on  the  Palmer  as  a  Beefing  District    Bull.  Qeol.  Survey  Q'land,  J^b.  5, 

1897,  pp.  8 ;  Austr.  Mining  Standard,  1897,  XIII,  No.  432,  p.  1669 ;  No. 

459,  p.  2171. 
The  Submarine  Leakage  of  Artesian  Water.    Froe.  B.  Soc.  Qland,  1897, 

XII,  pp.  59-71. 
Notes  on  the  Discovery  of  Organic  Bemainfl  in  the  Cairns  Bange,  Western 

Australia.    Froc,  B,  Soc,  Q'land,  1897,  XII,  p.  47-48. 
Catalogue  of  the  Exhibits  in  the  Queensland  Mining  Court,  Queensland 

International  Exhibition.    1897.     Second  and  revised  Edition.     Bull. 

Qeol.  Survey  Q'land,  No.  6,  1897,  p.  72. 

Jaquet  (J.  B.)  : — 

Progress  Beport  for  the  Tear  1897.  Ann.  BepL  Dept,  Mines  and  Agric.  Ns 
S.  Wales  for  1897,  p.  172. 

Beport  on  Suppoied  Volcanic  '^  Pipe  "  at  Bingara.  Ann.  Bipt.  Dept.  Mines 
and  Agric.  N.  S,  Wales  for  1897,  pp.  172-178 ;  Ausir.  Mining  Standard, 
1897,  XIII,  No.  454,  p.  2050.  ^     ^ 
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Jaquet  (J.  B.) — continued, 

Eeport  on  Bigby's  Eeef ,  Major's  Oreek.  Ann,  Bept,  Dept.  Mines  and  Agric, 
N.  S.  Wales  for  1897,  pp.  173-174. 

Beport  on  Copper  Lode  at  Bundarra.  Ann,  Bept,  Dept,  Mines  and  Agric,  N. 
S.  Wales  for  1897,  p.  175. 

Eeport  upon  Deep  Tin  Lead  at  EUmore.  Ann,  Bept,  Dept.  Mines  and  Agrie. 
N,  8.  Wales  for  1897,  pp.  175-176. 

Beport  on  Ironstone  at  Seaham.  Ann.  Bept.  Dept,  Mines  and  Agric.  N,  S. 
Wales  for  1897,  pp.  176-177. 

Beport  on  Cobalt  Deposits  at  Port  Macquarie.  Ann,  Bept.  Dept,  Mines  and 
Agric.  N.  S,  Wales  for  1897,  pp.  177-180. 

Geological  Notes  upon  a  Trip  to  Mount  Kosciusko,  New  Soutb  "Wales. 
Becords  Geol.  Survey  N,  S,  Wales,  1897,  V,  Pt.  3,  pp.  113-117. 

Jenko^s  (H.) — West  Australia  and  some  of  its  Mines.  Austr.  Mining  Standard, 
1897,  XIII,  No.  430,  p.  1644. 

Jolly  (L.) — Notes  on  the  Lefroy  Gold-fields.  Trans.  Austr.  Inst,  Mining  Eng., 
1897,  IV,  pp.  132-137 ;  Austr.  Mining  Standard,  1897,  XIII,  No.  461,  pp. 
2210-2211. 

Johnson  (F.  D.) — Conceroing  certain  Perforated  Bocks  in  the  Coolgardie  District. 
Trans.  Austr,  Inst,  Mining  Eng,,  1897,  IV,  pp.  42-44. 

Jones  (D.  M.) — Gladstone  Gold-fields.  Ann.  Bept.  Dept.  Mines  Q' land  for 
1897,  pp.  65-68. 

JoNEB  (H.  C.  B.)— The  Gold-fields  of  Western  Australia.  Austr,  Mining 
Standard,  1897,  XIII,  No.  427,  pp.  1588-1589. 

Jones  (T.B.),  Buebows  (H.  W.),  Sheebobn  (C.  D.),  Millett  (T.  W.),  Hol- 
land (B.),  Chapman  (F.) — A  Monograph  of  the  Eoraminifera  of  the  Crag, 
Part  4.     Palwontographical  Society,  1897,  LI.     (4to.  London.) 

[Australian  occurrence  of  Fulvinulina  repanda^  p.  317  ,•  P,  auricula,  p.  320 ; 
Botalia  calcar,  p.  333 ;  Nonionina  umhilicatula,  p.  345 ;  Polystomella 
itiacella,  p.  357 ;  Operculina  complanata,  p.  863 ;   O,  ammonoides,  p.  366.] 

KiTSON  (A.  E.)  : — 

Geological  Notes  on  the  Lower  Indi  Biver  District,  Eastern  Benamba.  Qeol, 
Survey,  Vict,,  Prog.  Bept.,  1898,  IX,  pp.  67-70,  map. 

Geological  Notes  on  the  Gehi  and  Indi  Bivers  and  Monaro  Gap,  N.S.W. 
Proc.  B,  Soc.  Vict.  1897,  IX,  (n.s.),  pp.  22-28. 

LlDGET  (E.):— 

Some 'Indications  of  Ore  Deposits.  Trans,  Austr.  Inst.  Mining  Eng.,  1897, 
IV,  pp.  110-120 ;  Austr.  Mining  Standard,  1897,  XIII,  No.  460,  pp. 
2191-2192. 


PABT  2.]  Ethebidge  jlSD  Dvv  :  Geological  Becord^  1897.  129 

LiDOET  (B.) — continued. 

Beports  on  Beefs  at  TarnaguUa.  Qeol.  Survey  Vict,  Prog.  Bept,,  1898,  IX, 
pp.  25-27. 

Beport  on  the  Beautiful  Venice  and  other  Beefs  at  Bedcastle.  OeoL  Survey 
Vict.  Prog.  Bept.,  1898,  IX,  pp.  27-28. 

Beport  on  the  Campbelltown  District.  Qeol.  Survey  Vict.  Prog.  Bept.,  1898, 
IX,  pp.  83-85. 

Parish  of  Eversley.  Pp.  2,  map,  scale  40  chains  to  1  inch.  Dept.  Mines 
Vict.  Bepts.  Bapid  Surv.  Qold-Jields.  (Folio.  Melbourne,  1897.  By 
Authority.) 

The  Mount  Wills  Gold-field.  Dept.  Mines  Vict.  Bepts.  Bapid  Surveys  Gold- 
fields^  1897,  pp.  5,  map.     (Folio.     Melbourne.     By  Authority.) 

Beport  on  Bokewood,  Clunes,  and  Mount  Cameron.  Austr,  Mining  Standard, 
1897,  XIII,  No.  475,  pp.  2509-2510. 

LiTEBSiDGE  (A.) — The  Origin  of  Gold  Nuggets.     Austr.  Mining  Standard,  1897» 
XIII,  No.  477,  pp.  2554-2556. 

LoNOBiDOE  (C.  C.) — Tasmania  as  a  Mining  Field.    Mining  Journal,  1897,  LXVII, 
No.  3209,  p.  255. 

MlITLAND  (A.  G.)  : — 

The  Geological  Structure  of  Extra- Australian  Artesian  Basins.  Proc.  B, 
Soc.  Q'land.,  1897,  XII,  pp.*17-4l,  pis.  1  and  2. 

Beports  by  the  Government  Geologist  in  connection  with  the  "Water  Supply 
of  the  Gold-fields.  1.  Proposed  Boring  for  Artesian  Water  on  the  Cool- 
gardie  and  Kalgoorlie  Gold. fields.  2.  Possibility  of  obtaining  a  supply 
of  Artesian  Water  at  Menzies.  3.  Cue  Water  Supply  for  Crushing  Pur- 
poses. Pp.  7,  map.  W.  Austr.  Pari.  Papers,  No.  33,  1897.  (Folio 
Perth,  1897.     By  Authority.) 

The  Water  Difficulty  at  Cue  (W.A.)  Austr.  Mining  Standard,  1897,  XIII^ 
No.  460,  p.  2192. 

Beport  of  the  Government  Geologist.  Ann.  Progress  Bept  Geol.  Survey  W. 
Austr.  for  1897  [1898],  pp.  7-40.     Containing  :— 

1.  Ferruginous  Conglomerate  at  Coate's  Siding,  pp.  10-11. 

2.  The  Geological  Features  and  Mineral  Besources  of  Northampton, 

pp.  11-14,  pi.  1. 

3.  The  Country  between  Northampton  and  Peak  Hill,  pp.  14-19. 

4.  The  Geology  of  the  Peak  Hill  Gold-field,  pp.  19-26,  pi.  2. 

5.  Horseshoe  Diggings,  pp.  26-29,  pi.  3, 

6.  Artesian  Water,  pp.  29-40,  pis.  4,  5. 


19Q  Bscordi  of  the  Qeclogicdl  Surteif  of  New  South  Wales.         [tol.  ti. 

Mabsh  (C.  W.) — Notes  on  Bome  Broken  Hill  and  other  Barrier  MineralB.  Tratu. 
Auitr.  Ittit.  MisUng  Eng.,  1897,  lY,  pp.  138-159,  figurea. 

Mabtansei  (M^-^Menzies  and  Mount  Margaret,  West  Australia.  Austr.  Min- 
ing  Standard,  1897,  Xni,  No.  466,  p.  2077. 

McLachlast  (D.  G.) — Annual  Seport  of  the  Under  Secretary  for  Mines.  Ann, 
Sept,  Dept.  Mines  and  Agric,  N.  S,  Wales  for  1897,  pp.  1-74. 

Milne  (J.) — Atit^iiaI  Beport  of  the  Inspector  of  Mines.  Ann.  Sept.  Dept.  Mines 
and  Agric.  N.  S.  Wales  for  1897,  pp.  92-94. 

MiLLiCAN  (F.) — Mount  Morgan  Gold-field.  Ann.  Sept.  Dept.  Mines  Q'land,  for 
1897,  pp.  80-83. 

Mitchell  (J.) — On  the  Occurrence  of  the  Genus  FaJoechinus  in  the  Upper 
Silurian  Eocks  of  New  South  Wales.  Froc.  Linn.  Soe.  N.  S.  Wales,  1897, 
XXII,  Ft.  2,  p.  258. 

Mitchell  (J.) — Vide  Etheridge  (E.,  Junr.) 

Mi2(ES  A19D  Agbicitltube  Depabtkent,  Sxdkey.    Annual  Eeport  of  the  Depart- 
ment of  Mines  and  Agriculture,  New  South  Wales,  for  the  Year  1897.    N.  S. 
c      Wales  Pari  Sapers,  1898,  pp.  215,  maps,  plans,  Ac.  (Folio.  Sydney,  1898. 
By  Authority.) 

[Vide  McLachlan,  D.  C.  ;  Slee,  W.  H.  J.;  Atkihson,  A.  A.;  Fittmaw, 
E.  F. ;  Cabne,  J.  E. ;  Jaquet,  J.  B. ;  Watt,  A.  J. ;  Cabd,  G.  W.  j  Du5, 
W.  S. ;  Tbickett,  O.] 

Montgomeby  (A.) — ^The  Lefroy  Gt)ld-fields  (Tas.)  Austr.  Mining  Standard, 
1897,  XIII,  No.  448,  pp.  1934-1936;  No.  4li9,  pp.  1954-1956. 

Mooir  (E.  A.)  :— 

The  Maldon  Gold-field.    Austr.  Mining  Standard,  1897,  XIII,  No.  454,  p 
2068. 

Gold :  Its  Origin  and  Law.  Austr.  Mining  Standard,  1897,  XIII,  No.  458, 
p.  2150 ;  No.  459,  pp.  2171-2172. 

Eeport  on  Eeefs  at  Burke's  Flat.  Geol.  Survey  Vict.,  Prog.  Sept.,  1898^ 
IX,  p.  37. 

Moon  (B.  A.) — Vide  Victobia  Mines  Depabtmekt. 

Moobe  (E.  a.)— Warwick  Gold-fields.  Ann.  Sept.  Dept.  Mines  Qland.  for 
1897,  pp.  97-98. 

MoBEiNo  (C.  A.)— West  Australian  Gold  Mining.  Mining  Journal,  1897, 
LXII,  No.  8224,  p.  685. 

MowBBAY  (W.  M.) — Gympie,  Glaatonbury,  Kilkivan,  Tabba,  and  Eunning  Creek 
Gold-fields.    Ann.  Sept.  Dept.  Mines  Q' land,  for  1897,  pp.  69-76. 
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MULDIB  (J.  F.)  ;  — 

The  Eocene  Deposita  of  Corio  Bay  [Victoria].  Geelong  Niat,  1397,  VI. 
No.  1,  pp.  12-17. 

What  Geology  teaches.     [Victorian  Tertiary  Deposits.]     Oselong  Nat,,  1897, 
VI,  No.  2,  pp.  21-24. 
MuLDEB  (J.  F.) — Vide  'Destxlst  (J.). 

MuHBi^T  (R.  A.  F.)  : — 

Eeport  on  the  Leads  in  the  Ballarat  District.  Qeol.  8uri>ey  Vict,  Prog. 
Rept,,  1898,  IX,  p.  7. 

Eeport  on  the  Extent  of  the  Deep  Leads  of  Victoria.  GeoL  Survey  Vict, 
Prog.  Bept.,  1898,  IX,  pp.  7-8. 

Beport  on  the  Deep  Lead  Systems  of  the  Upper  Portion  of  the  Bet  Bet 
Valley  and  of  the  Malmesbury  and  Coliban  Valley  District.  Geoh 
Survey  Vict,  Prog,  Bept ,  1898,  IX,  pp.  8-9. 

Hopkins  Valley  Deep  Leads.  Qeol,  Survey  Vict,  Prog.  Bept.,  1898,  IX, 
pp.  9-10. 

The  Auriferous  Alluvial  Deposits  of  the  Ovens  and  Buckland  Valleys.  Geol, 
Survey  Vict,  Prog.  Bept.,  1898,  IX,  pp.  14-16. 

The  Deep  Leads  of  the  Loddon  Valley.  Qeol.  Survey  Vict.  Prog.  Bept., 
1898,  IX,  pp.  18-20,  map. 

Eeport  on  the  Gold-fields  of  Gobur,  Enoch's  Point,  Big  Eiver,  and  Bear's 
Creek.     Geol,  Survey  Vict,  Prog.  Bept.,  1898,  IX,  pp.  23-25. 

Eeport  on  Eeefs  near  Myrtleford.  Geol.  Survey  Vict.  Prog.  Bept.,  1898, 
IX,  pp.  29-31. 

Eeport  on  Clifton  Creek  Gold-field.  GeoL  Survey  Viet.  Prog.  Bept.,  1898, 
IX,  pp.  34-35. 

Beport  on  Eeefs  at  Korong  Vale.  Geol.  Survey  Vict.  Prog.  Bept.,  1898, 
IX,  p.  39. 

Eeport  on  Eeefs  occurring  between  Ararat  and  Armstrongs  Geol.  Survey 
Vict.  Prog.  Bept.,  1898,  IX,  pp.  39-40. 

Eeport  on  the  Country  between  "Wood's  Point  and  Jamieson.  GeoL  Survey 
Vict.  Prog.  Bept.,  1898,  IX,  pp.  43-45. 

Eeport  on  Dargo  High  Plains.  GeoL  Survey  Vict.  Prog.  Bept.,  1898,  IX, 
pp.  54-55,  section. 

Beport  on  Eeefs  near  the  Bemm  Eiver.  Geol.  Survey  Vict.  Prog.  Bept.., 
1898,  IX,  pp.  59-60. 

Eeport  on  Mount  Tara.  Geol,  Survey  Vict,  Prog,  Bept.,  1898,  IX,  pp. 
70-7  L 
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MuBBAT  (K.  A.  Y.)'~continued, 

Beport  on  Buchan  Proprietary  Mine.     OeoL  Survey  Vict,  Froy,  Bept.,  1898, 

IX,  p.  106. 
Mining  in  the  Australian  Alps.     Austr,  Mining  Standard^  1897,  XIII,  No. 
431,  pp.  1659-1660. 

New  South  Wales  • — 

Coal  Cargoes  Commission. — Eeport  of  the  Boyal  Commission  appointed  to 
inquire  into  the  Cause  of  the  Dangers  to  which  Vessels  carrying  Coal 
are  said  to  be  peculiarly  liable,  and  as  to  the  best  means  that  can  be 
adopted  for  removing  or  lessening  the  same ;  together  with  Appendix 
and  Minutes  of  Evidence.  Appointed  28th  July,  1896.  N,  S.  Wales 
Fori  Papers,  1897.  Pp.  v,  87,  105,  diagrams.  (Folio,  Sydney,  1897. 
By  Authority.)     [Pittman,  E.  F.  and  Threlfall,  B.,  Commissioners.] 

Albert  Mining  District  Mining  Commission. — Eeport  of  the  Eoyal  Com- 
mission appointed  on  the  7th  July,  1897,  to  inquire  into  the  Working 
of  Mines  and  Quarries  in  the  Albert  Mining  District ;  together  with 
Minutes  of  Proceedings  and  Evidence,  and  Appendices.  Pp.  28,  viii, 
194.  N.  S.  Wales  Farl.  Papers,  1897,  258— a.  (Folio,  Sydney,  1897. 
By  Authority.) 

Parliamentary  Standing  Committee  on  Public  Works. — ^Beport,  together 
with  Minutes  of  Evidence,  Appendices,  and  Plans,  relating  to  the  pro- 
posed Construction  of  a  Deep-water  Harbour  at  Port  Kembla.  N.  S. 
Wales  Farl  Paper,  1897, 10—^.  Pp.  228,  v,  35.  (Folio,  Sydney.  By 
Authority.)  [Evidence  by  T.  W.  E.  David,  pp.  44-46,  137-143 ;  by  E. 
F.  Pittman,  143-144,  211-213.] 

Officeb  (G.) — The  Geology  of  Coimaidai  [Victoria].  Part  1.  Proc,  E,  Soc. 
Vict.,  1897,  X  (n.s.).  Pt.  I,  pp.  60-74. 

Oldbuitekbobgh  (S.  Van). — Observations  techniques  sur  les  Gold-fields  de 
Coolgardie,  Australie  Occidentales.  Liege,  1897.  Technical  Observations 
upon  the  Coolgardie  Gold-fields.  Mining  Journal,  1897,  LXII,  No.  3229, 
pp.  819-820;  No.  3230,  p.  859 ;  No.  3231,  p.  877 ;  No.  3232,  p.  899;  No. 
3233,  p.  932. 

Pabkinson  (F.  p.) — ^Etheridge,  Woolgar,  and  Green  Hills  Gold-fields.    Ann. 

JRept,  Dept.  Mines  Q' land  for  1897,  pp.  68-65. 
P£i.BC£   (W.) — "Indicators"  at  Ophir,  one  source   of  the  Alluvial.     Austr, 

Mining  Standard,  1897,  XIII,  No.  4t8,  pp.  1936-1937. 

Peous  (S.  G.) — Palmer  Gold-field,  Maytown  Division.  Ann.  B^pt.  Dept.  Mines 
Q'landfor  1897,  pp.  84-86. 

Pbbth — Chambeb  op  Mines — Interim  Eeport,  Mineral  Besources  of  the  Colony. 
8vo.    Perth  (n.d.)  [1897]. 


FABT  2.]  Ethesidoe  AND  Bxjv :  Geological  Beeord,  1897.  183 

Pettebd  ("W.  F.) — ^A  Classified  List  of  the  Mineral  Species  known  to  occur  in 
Tasmania.    Froe.  B.  Soc.  Tas.Jor  1896  [1897],  pp.  23-28. 

PiTTMAK  (E.  F.)  : — 

Progress  Eeport,  Geological  Survey  of  New  South  Wales  for  the  Tear  1897. 
Ann.  Bept,  Bept,  Mines  and  Agric.  N.  S.  Wales  for  1897,  pp.  133-134. 

Eeport  on  Country  between  Ounnedah  and  MuUaly.  Ann.  Bept.  Dept.  Mines 
and  Agrie.  N.  8,  Wales  for  1897,  pp.  134-135,  section. 

Eeport  on  proposed  Eeserroir  on  the  Namoi  Eiver.    Ann.  Bept.  Dept.  Mines 
and  Agric.  N.  8.  Wales  for  1897,  pp.  135-136,  plan  and  section. 

Eeport  on  an  application  by  the  Grenfell  Progress  Committee  for  an  Artesian 
Bore  near  some  Springs  on  the  Qrenf ell-Co wra  Eoad.  Ann.  Bept.  Dept. 
Mines  and  Agric.  N.  8.  Wales  for  1897,  p.  136. 

Notes  on  the  Geology  and  Mineral  Deposits  of  Portions  of  "Western  Australia. 
Ann.  Bept.  Dept,  Mines  and  Agric.  N.  8.  Wales  for  1897,  pp.  136-143. 

PiTTMAJT  (E.  F.) — Tide  N.  S.  Wales,  Parliamentary  Standing  Committee  on 
Public  Works. 

PowEE  (F.  D.) — Seceptacles  for  Valuable  Mineral  Deposits.  Trans.  Ausfr.  Inst, 
Mining  Eng.,  1897,  IV,  pp.  6-35,  pis.  1-14 ;  Austr.  Mining  8tandard^  1897, 
XIII,  No.  442,  pp.  1834-1836 ;  No.  443,  pp.  1850^1852 ;  Mining  Journal, 
1897,  LXVII,  No.  3223,  pp.  651-652 ;  No.  3224,  p.  679 ;  No.  3226,  p.  730 ; 
No.  3227,  p.  763. 

Peinsep  (H.  C.)  : — 

Eeport  of  the  Department  of  Mines,  Western  Australia,  for  the  Year  1897. 
Ann,  Bept.  Dept,  Mines  W.  Austr,  for  1897,  pp.  5-15. 

Gold-mining  Statistics  to  31st  December,  1897.    Ann.  Bept.  Dept,  Mines 
W.  Ausfr.  for  1897,  pp.  87-88. 
Peitchaed  (G.  B.)—Vide  Hall  (T.  S.)  and  Pritchard  (G.  B.) 

Queensland — Mines  Depabtment. — Annual  Eeport  of  the  Under  Secretary  for 
Mines  to  the  Honorable  Robert  Philp,  M.L.A.,  Secretary  for  Mines,  including 
the  Eeports  of  the  Gold-fields  Wardens,  Mineral  Lands  Commissioners, 
Inspectors  of  Mines,  and  Government  Analyst,  during  1897.  Pp.  148, 
map.  Queensland  Farl.  Papers,  C. A.  40-1898.  (Folio,  Brisbane,  1898.  By 
Authority.)     Including,  inter  alia : — 

I.  Sellheim  (P.  P.),  Under  Secretary. — Eeport  of  the  Department  of 

Mines,  Queensland,  for  the  Tear  1897,  pp.  5-18. 

II.  Statistical  Tables,  pp.  19-32. 

III.  Eeports  of  Gold  Wardens  for  1897,  pp.  33-98. 

IV.  Eeports  of  Mineral  Commissioners  for  1897,  pp.  9D-11. 

V.  Fetab  (W.). — Annual  Eeport  of  the  Inspector  of  Mines  in  the 

Southern  District  for  the  Year  1897,  pp.  112-127. 
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VI.  Shakkbpeabe  (J.) — Annual  Beport  of  the  Northern  Inspector  of 
Mines  for  the  Tear  1897,  pp.  128-134, 

VII.  McLean  (B.  G.) — ^Annual   Beport  of  the  Inspector  of  Mines 
for  the  Croydon  and  Etheridge  Gold-fields  for  the  Year  1897, 

pp.  135-139. 

VIII.  Besristt  (r.) — Annual  Beport  of  the  In^>eetor  of  Mines  in  the 
Central  District  for  the  Year  1897,  pp.  139-142. 

IX.  Annual  Beport  of  the  Goremment  Inspector  for  Collierj  Weighing 
Machines — Ipswich  and  West  Morelon  District,  p.  143. 

X.  Suggestions  for  Bules  re  Signalling  in  Mines,  pp.  14ii-146. 

XI.  Hendebsox  (J.  B.) — Annual  Beport  of  the  Government  Analyst 
for  the  Year  1897,  pp.  147-148. 

Queensland — Wateb  Supply. — Beport  of  the  Hydraulic  Engineer  on  Water 
Supply.     Q'land  Pari.  Paper^  C.A.  72 — 1897.     Pp.  52,  maps  and  sections. 

(Folio.     Brisbane,  1897.     By  Authority.) 
Vide  Henderson  (J.  B.) 

Badcltffe  (B.) — Wealth  and  Wildcats.  Travels  and  Besearchcs  in  the  Gold- 
fields  of  Western  Australia  and  New  Zealand.  Pp.  vii,  208,  illustr.  (8vo. 
London,  1898.) 

Bands  (W.  H.) — Notes  on  the  Occurrence  of  Contemporaneous  Basalt  in  beds  of 
the  "  Gympie  Formation,"  at  Cannindah  Station  [  Burnett  District,  Queensland]. 
Proc.  B.  Sac.  Q'land,  1897,  XII,  p.  95. 

Backing  (B.  A.) — Bockhampton  Fields.  Ann.  Bept.  Dept.  Mines  Q*land  fur 
1897,  pp.  93-96. 

Beed  (F.) — Hydrothermal  Gold  Deposits  at  Peak  Hill,  Western  Australia.  Trans, 
Fed.  Inst.  Mining  Engineers,  1897,  XIV,  Pt.  I,  pp.  88-92. 

BiCHARDS  (J.) — Gold,  Silrer,  Copper,  and  Mica  in  the  Macdonnell  Banges.  Mining 
Journal,  1897,  LXVII,  No.  3205,  pp.  122-123. 

Bn^GROSE  (H.  C.) — Notes  on  the  Conglomerate  and  Sandstone  Series  of  the  Wild 
Biver  Valley,  and  of  the  Head  Waters  of  the  Walsh  Biver.  Proc.  B.  Soc. 
Qland,  1897,  XII,  pp.  54-58,  pi.  4. 

BoBEHTs  (W.  B.) — The  Tellurium  Discoveries.     Austr.  Mining  Standard,  XII F, 
No.  431,  p.  1653  ;  Mining  Journal,  1897,  LXII,  No.  3233,  p.  941. 
[Tellurium  in  Queensland  ] 

BOSALES  (H.) : — 

Beport  on  Silver-Lead  Minos,  Buchan  District.     Geol.  Surveg  Vict.,  Prog. 
Bept.,  1898,  IX,  pp.  102-104,  sections. 

Beport  on  Buchan  and  Murrindel  Districts.     Geol.  Surceg  Vict.,  Prog.  Bept., 
1898,  pp.  lOJt-106. 
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ScHMSissEB  (Karl) — Die  Goldfelder  Australasiens  unter  mitwirkung  dc3  Konig- 
lidieii  Bergatseaaors  Dr.  Karl  ATogelaang  zu  St.  Johann  a.d.  Saar.  Pp.  xvi, 
165,  maps,  plates,  Ac.     (8vo.    Berlin,  1897.) 

S.  (L.  J.)  :— 

Eeyiew.  A  Qreen  Mineral  from  Brisbane,.  Queensland.  By  H.  G-.  Stokes. 
Procs.  B.  Soc.  Q*land,  1894,  X,  pp.  11-13.  Joum.  Chem,  Soc ,  AhstracfSf 
Pt.  n,  1897,  LXXIT,  No.  410,  pp.  49-50. 

Eeview.  Crocoite  from  Tasmania.  By  C.  Palache.  Am.  Joum.  Sci.,  1896, 
I  (4),  pp.  389-390.  Joum.  Chem.  Soc,  Abstracts,  Pt.  II,  1897,  LXXII, 
No.  410,  p.  50. 

Beview.  Selenium  aaaociated  with  Gold  and  Bismuth :  Graphitic  Slate  and 
"Water  from  N.  S.  Wales.  By  J.  M.  Curran.  Journ.  E.  Soo.  N.  S.  Wales 
for  1895,  XXIX,  pp.  404-408.  Joum,  Chem.  Soe.,  Abstracts^  Pt.  II,. 
1897,  LXXII,  No.  411,  Pt.  2,  p.  102. 

Beview.  Two  New  Mineral  Substances  from  Broken  Hill,  N.  S.  Wales.  By 
E.  P.  Pittman.  Journ.  E.  Soc.  N.  S.  Wales  for  1895,-XXIX,  pp.  48-51. 
Journ.  Chem.  Soc.,  Abstracts,  Pt.  II,  1897,  LXXII,  No.  411,  pp.  102-103. 

Review.  Origin  of  Malachite.  By  E.  Hall.  Journ.  E.  Soc.  N.  S.  Wales  for 
1895,  XXIX,  pp.  416-iI9.  Journ.  Chem.  Soc,  Abstracts,  Pt.  II,  1897, 
LXXII,  No.  411,  p.  105. 

Eeview.  Perlitic  Pitchstone  from  New  South  Wales.  By  W.  P.  Smeeth. 
Joum.  E.  Soc.  N.  S.  Wales  for  1894,  XXVIII,  pp.  306-320.  Joum. 
Chem.  Soc,  Abstracts,  Pt.  II,  1897,  LXXU,  No.  421,  pp.  666-567. 

Sellhetm  (P.  F.)  : — 

Beport  of  the  Department  of  Mines,  Queensland,  for  the  Tear  1807.     Ann, 

Bept.  Bept.  Mines  Q'landfor  1897,  pp.  5-18. 
General  Eeport  on  the  Mining  Industry  of  Queensland,  for  the  Tear  1895. 

Pp.  40.     (8vo.     Brisbane,  1890.     By  Authority.) 

Semon  (E.)  : — 

In  australischen  Busch  und  an  don  Kiistcn  des  Korallenmeeres  ;  Eeiserleb- 

nisse  und  Beobachtungen  eiu  Naturforschers  in  Australien,  New  Guinea 

und  den  Molluken.     (8vo.     Leipsic.) 
{Fide  Geogr.  Joum.,  1897,  X,  No.  2,  p.  217.] 

Sewabd  (A.  C.) — The  Glossopteris  Flora  ;  an  Extinct  Flora  of  a  Southern  Hemi- 
sphere Continent.     Science  Progress,  1897, 1  (n.s.),  No.  2,  pp.  17^^-201. 

Shakkbpeaee  (J.) — Annual  Eeport  of  the  Northern  Inspector  of  Mines  for  the 
Tear  1897.     Ann.  Sept.  Bept.  Mines  Queensland  for  1897,  pp.  128-134. 
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SniBLEY  (J.) : — 

Two  New  Species  of  Fterophyllum.    Proc.  B.  Soc.  Q'land,  1897,  XII,  pp. 

89-91,  pU.  7  and  7a. 
On  Baiera  (or  Jeanpaulia)  hidens,  Ten.  "Woods.     Proe,  B,  Soc,  Q'land,  1897, 
XII,  p.  74r-76,  pi.  5. 
Simpson  (E.S.)— Report  of  the  Mineralogist  and  Assayer.     Ann,  Progress  Bepf. 
Oeol.  Survey  W.  Amir,  for  1897  [1898],  pp.  41-60.     Containing:— 

1.  Fumes  from  Fremantle  Smelting  Works,  pp.  43-4*. 

2.  Native  Tellurides  of  Gold,  pp.  44-46. 

8.  Mineralogical  and  Petrological  Notes,  No.  1,  pp.  46-50. 

Skebtchlt  (S.  B.  J.) — Tin  Mines  of  "Watsonville,  and  various  Tin,  Silver,  Copper, 
and  Gold  Mines  at  Herberton,  Montalbion,  Irvinebank,  Muldira,  Calcifer, 
Chillagoe,  California  Creek,  The  Tate  Eiver,  &c.;  also,  Geological  Notes  on 
Mjola,  on  the  Eecovery  of  lost  Lodes,  and  on  the  Copper  Plant.  Queensland 
Pari  Papers,  1897,  C.A.  5,  pp.  64,  maps.  (Folio.  Brisbane,  1897.  Bj 
Authority.) 

Slee  (W.  H.  J.)  :— 

Chief  liispector  of  Mines  and  Superintendent  of  Diamond  Drills  Beport. 

Ann,  Bcpt,  Bepf,  Mines  and  Agric,  N.  S.  Wales  for  1897,  pp.  75-81. 
Seport  on  the  Junction  Point  Beefs,  known  as  the  Lyndhurst  Gold-fields 

Company,  Limited.     Ann,  Bept,  Dept,  Mines  and  Agric,  N.  8,  Wales  for 

1897,  pp.  81-82. 
Beport  on  Gold-mining  in  the  Talgogrin  District,     Ann,  Bept,  Dept.  Mines 

and  Agric,  N,  S,  Wales  for  1897,  pp.  82-83 ;  Austr  Mining  Standard, 

1897,  Xm,  No.  440,  p.  1807. 
Beport  on  Fitzgerald  Valley.     Ann,  Bept.  Dept.  Mines  and  Agric.  N,  S,  Wales 

for  1897,  p.  83. 
Beport  on  the  recently  discovered  Auriferous  Quartz-reefing  District  on  the 

Moabala  Bun,  near  Condobolin.     Ann,  Bept,  Dept.  Mines  and  Agric. 

N.  8.  Wales  for  1897,  pp.  83-84 ;  Austr.  Mining  Standard,  1897,  XIII, 

No.  456,  p.  2102. 

Beport  on  the  Mines  at  Uralla.      Ann.  Bept.  Dept.  Mines  and  Agric.  N.  S. 
Wales  for  1897,  pp.  84-86,  plan. 

Beport  on  the  new  Gold  Discoveries  at  Middle  Fiat,  situated  about  five  miles 

from  Cooma.     Ann.  Bept,  Dept.  Mines  and  Agric,  If.  S.  Wales  for  1S97, 

p.  86. 
Beport  on  the  Dredging  for  Gold  in  some  of  the  Eivers  of  New  South  Wales. 
•  Ann,  Bept.  Dept,  Mines  and  Agric.  N.  8.  Wales  for  1897,  pp.  86-87 ; 

Austr.  Mining  Standard,  1897,  XIII,  No.  474,  p.  2498. 
Further  Beport  on  Dredging  for  Gold  in  the  Bivers  of  New  South  Wales. 

Ann.  Bept.  Dept.  Mines  and  Agric.  N.  8.  Wales  for  1897,  pp.  87-90. 
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Smith  (H.  G.) — LepidoUte  (Lithia  Mica)  from  near  Norseman,  "West  Australia. 
Joum.  B.  Soe.  N.  8,  Wales,  1897,  XXX,  p.  377. 

SxiBLINO  (J.)  : — 

Beport  on  the  Huntly  Allurial  Lead.  Geol,  Survey  Viet.  Frog.  Bept,,  1898, 
IX,  pp.  10-13,  map. 

Eeport  on  Alluyial  Workings  at  Bliymney.  Geol.  Survey  Vict.  Prog.  Bept.^ 
1898,  IX,  p.  14. 

Notes  on  the  Sadowa  (Scandinavian)  Lead,  Talbot.  Geol.  Survey  Vict.  Frog. 
Bept.,  1898,  IX,  p.  14. 

Eeport  on  the  Gormand ale  Alluvial  Deposits.    GeoL  Survey  Viet.  Prog.  Bepi.^ 

1898,  IX,  pp.  16-17,  sections. 
Eeport  on  Eeefs  at  Harrietville.     Geol.  Survey  Viet.  Prog.  Bept.,  1898,  IX,^ 

pp.  28-29,  map  and  section. 

Eeport  on  Eeefs  in  the  Bokewood  District.  Geol,  Survey  Vict.  Prog.  Bept., 
1898,  IX,  p.  32,  map  and  section. 

Eeport  on  the  District  of  Moyston.  Geol.  Survey  Vict.  Frog.  Bept,  1898, 
IX,  pp.  32-33. 

Beport  on  Beefs  at  Great  "Western.  Geoh  Survey  Vict.  Frog.  Bept.^  1898, 
IX,  p.  34. 

Eeport  on  some  Eeefs  near  Stawell.  Geol.  Survey  Vict.  Prog.  Bept.^  1898, 
IX,  p.  34. 

Beport  on  Beefs  at  Bokeby.     Geol.  Survey  Vict.  Frog,  Bept,,  1898,  IX,  pp. 

86-36. 
Beport  on  Beefs  at  Inglewood.     Geol.  Survey  Viet.  Frog.  Bept.j  pp.  38-39. 

Eeport  on  Quigley's  Beef,  Emerald.  Geol.  Survey  Vict.  Prog.  Bept.,  1898, 
IX,  p.  40,  map  and  section. 

Beport  on  ToombuUup  Gold-field.     Geol.  Survey  Vict.  Frog.  Bept.,  1898,  IX, 

pp.  45-46,  section. 
Notes  on  the  Mallee.     Geol.  Survey  Vict.  Frog.  Bept.,  1898,  IX,  p.  46. 
Eeport  on  Dargo  High  Plains.     Geol.  Survey  Vict,  Prog.  Bept.,  1898,  IX,  pp. 

49-50. 

Beport  on  Auriferous  Localities  in  Croajingolong.     Geol.  Survey  Vict.  Frog. 

Bept.,  1898,  IX,  pp.  57-58. 
Notes  on  the  Auriferous  Beefs  in  progress  of  development  at  Club  Terrace. 

Geol.  Survey  Vict.  Prog.  Bept.,  1898,  IX,  pp.  58-59;  Austr.  Mining 

Standard,  1897,  No.  433,  p.  1687. 

Eeport  on  the  Geolbgical  and  Mining  Features  of  portion  of  the  Western 
District.  Geol.  Survey  Vict.  Prog.  Bept.,  1898,  IX,  pp.  86-91,  map  and 
sections. 
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STIBLIK0  (J.) — continued. 

Eeporfc  on  Geological  and  Mining  Features  of  Lower  Gkllibrand  Hiver. 
Oeol,  Survey  Vict.y  Prog.  Sept.,  1898,  IX,  pp.  91-93,  sections. 

Eeport  on  Boring  for  Coal  at  Newport.  Geol  Survey  Vict,,  Prog,  Bept,,  1898 , 
IX,  pp.  109-110. 

Eeports  on  Palaeontology,  Tertiary  PalaBontology.  Eeport  on  Victorian  Fossils. 
Notes  on  tlio  Graptolite  Beds  of  Victoria.  Geol.  Survey  Vict,^  P^^9'  Pcpt., 
1898,  IX,  pp.  123,  124, 126. 

Notes  on  the  Geology  of  the  Victorian  Coal-fields  and  Oatpnt.  Austr. 
Mining  Standard,  1897,  Xin,  No.  436,  p.  1742 ;  No.  437,  pp.  1768-1759. 

Structure  of  Victorian  Eocks.  Austr.  Mining  Standard,  1897,  XIII,  No. 
476,  p.  2512 ;  No.  476,  p.  2633. 

The  Geological  Survey  of  Victoria :  Its  Uses  and  Methods.  Austr.  Mining 
Standard,  1897,  XTII,  No.  470,  pp.  2400-2401 ;  No.  471,  pp.  2422-2423. 

Notes  on  Some  Observations  of  Temperature,  &c.,  in  the  Deep  Mines  of 
Bendigo.  Trans,  Austr.  Inst.  Mining  JSng.,  1897,  IV,  pp.  94-109,  plan  ; 
Austr.  Mining  Standard,  1897,  XIII,  No.  459,  p.  2165. 

Stieling  (J.) — Vide  Mines  Department,  Victoeia. 

Stihuno  (V.  B.)  : — 

Eeport  on  Auriferous  Dykes,  Mangalore.  Oeol.  Survey  Vict.,  Prog.  Bept., 
1898,  IX,  p.  81. 

Eeport  on  Eeefs  at  Darraweit  Guim.  Geol.  Survey  Vict.,  Prog.  Bept.,  1898, 
IX,  p.  36. 

Stbeeton   (W.   G.) — ^Eesources  of  the  Northern  Territory.       Austr.  Mining 
Standard,  1897,  XIII,  No.  467,  p.  2334. 

Studds  (W.  J.) — ^The  Extraction  of  Gold  from  Kalgoorlie  Ores.     Mining  Journal, 
1897,  LXII,  No.  3222,  p.  634-636. 

Tate  (B.) — On  Evidences  of  Glaciation  in  South  Australia.     Trane.  B.  Soe.  S. 
Aust  1897,  XXI,  Pt.  1,  p.  68. 

Thomas  (C.)—Vide  Murray  (E.  A.  P.). 

Theelfall  (E.) — The  Electrolytic  Treatment  of  Sulphide  Ores.      Austr.  Mining 
Standard,  Special  Edition,  20th  Jan.,  1897,  pp.  15-25. 

Thbklfall  (E.) — Vide  N.  S.  "Wales  Coal  Cargoes  Commission. 

Thubeau  (G.) — Notes  on  the  Mount  Cameron  Tin  and  Gold  Fields,  Tasmania. 
Mining  Journal,  1897,  LXII,  No.  8228,  pp.  786-787. 

TommsR  (L.  E.  D.)— Croydon  Gold  Field.    Ann.  Bepi.  Dept,  Minet  Q'land  for 
1897,  pp.  49-66. 
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TaiCKETT  (O.) — Progreea  and  other  Beports  on  the  Limestone  Cayes  for  the 
Tear  1897.     Ann.  Bept,  Bept,  Mines  and  Agric,  N.  8.   Wales  for  1897, 
pp.  202-207,  maps  and  plane. 
[The  Limestone  Caves  of  New  South  "Wales,  pp.  203-204: ;  The  Grove  Cave 

(Abercrombie  Caves),  p.  205 ;  Tuglow  Caves,  Tuglow  River,  pp.  205-206; 

New  Cave,  Jenolan  Caves,  p.  206  ;  Mutilation  of  the  Copper  Mine  Cave, 

Tarrangobilly,  p.  207.] 

Tbou£S8a.bt  (E.) — Eeview.  Description  of  the  Bones  of  the  Leg  and  Foot  of 
Oenyornia  Newtoni,  a  Fossil  Struthious  Bird  from  Lake  Callabona.  (By 
B.  C.  Stirling  and  A.  H.  C.  Zietz.)  Cossman's  Bevue  OriL  Paleozool,  1897, 
No.  3,  p.  90. 

TwELYETBiss  (W.  H.) — Microscopical  Studies  of  Tasmanian  Bocks.  Froc.  B. 
Soe.  Tas.  for  1896  [1897],  pp.  89-97,  2  plates. 

ViCTOBIA — DePABTMENT  OP  MiKEB — Q-£0 LOGICAL  SfBVET  OP  ViCTOBIA : — 

ProgresB  Beport  (No.  IX).  Issued  by  James  Travis,  Acting  Secretary  for 
Mines,  under  the  Authority  of  the  Honorable  H.  Foster,  M.P.,  Minister 
for  Mines,  pp.  128,  maps  and  sections.  (Folio.  Melbourne,  1898. 
By  Authority.) 

Vide  DEirwAirr,  J. ;  Febguson,  W.  H.  ;  Fobbbs,  W.  ;  Hall,  T.  S.  ;  Hebhak,  H.  ; 

HuiTTEB,  S.    B.;  KiTSOlf,    A.   E. ;  LiDGET,   E.;  MOOIT,  R.  A.;  MUBBAT, 

R.  A.  F. ;  BosALES,  H. ;  STIBLI5G,  J. ;  Stibliko,  V.B.  ^iAVhitelaw,  H.  S.  ; 
Whitelaw,  O.  a.  L. 

ViCTOBIA — Mutes  Depabtmejtt — Geological  Subtet  op  Victobia. — Beport 
on  the  Geology  of  the  District  from  Bacchus  Marsh  to  Bass'  Straits ;  by  R. 
Daintree.  Republished  from  the  Public  Lands  Circular,  1863,  by  Special 
Request,  by  J.  Travis,  Acting  Secretary  for  Mines,  under  the  authority  of 
the  Hon.  Henry  Foster,  M.P.,  Minister  of  Mines,  pp.  7.  (Folio.  Melbourne, 
1897.    By  Authority.) 

YiCTOBiA — MnrEB  DEPABTMEirr. — ^Aimual  Report  of  the  Secretary  for  Mines  and 
Water  Supply  to  the  Honorable  Henry  Foster,  M.P.,  Minister  for  Mines  and 
Water  Supply  for  Victoria :  including  Reports  on  the  Working  of  Part  III 
of  Mines  Act  1890  and  1897 ;  Water  Supply,  etc.,  during  the  Tear  1897 ; 
pp.  69,  plates  and  plans.  (Foolscap.  Melbourne,  1898.  By  Authority.) 
Containing,  inter  alia  : — 

I.  Tbavts  (J.),  Acting  Under  Secretary. — Report,  pp.  5-18. 

II.  MuBBAT  (S.),  Chief  Engineer  of  Water  Supply. — Report  for  the 

Tear  1897,  pp.  19-23. 
m.  Stibliko  (J.),  Government  Geologist. — Report  for  the  Tear  1897, 

pp.  24-26. 

IV.  Stone  (F.  E.  A.),  Assayer. — Laboratory  Report  for  the  Tear  1897, 

pp.  20-^2. 
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ViCTOBiA — Mines  Depabtment — continued. 

V.  Mining  Inspbctoes. — General  Beports  of  Mining  Inspectors  for 

the  Tear  1897,  pp.  33-36. 

VI.  Mining  Machinbby,  pp.  37-69,  plans. 

VicTOBiA — Mines  Depaetment — Eepoets  on  Bapid  Suevet  op  the  Gold- 
fields  : — 

Parish  of  Everfiley,  by  E.  Lidgey.    Pp.  2,  map,  scale,  40  chains  to  1  inch. 

(Folio.     Melbourne,  1897.) 
Parish  of.Bet  Bet,  by  S.  B.  Hunter.     Pp.  4,  map,  scale,  40  chains  to  1  inch. 
(Folio.    Melbourne,  1897.) 

VicTOEiA — Mines  Depabtment — Special  Beports  : — 

Beport  on  the  Steiglitz  Gold-field,  by  Walter  Forbes.    Pp.  3,  diagrams 

and  plans.     (Folio.     Melbourne,  1897.     By  Authority.) 
Beports  on  th\9  Cyanide  Process.    Pp.  18,  plans.     (Folio.    Melbburne, 

1896.     By  Authority.) 

ViCTOBiA — Mines  Depaetment. — Beport  in  Connection  with  the  Underground 
Plans  of  Ballarat  West  Mines,  by  Bobert  Allan.  Pp.  3,  maps,  Ac.  (Folio. 
Melbourne,  1897.     By  Authority.) 

Vis  (C.  W.  dk) — The  Extinct  Fresh-water  Turtles  of  Queensland.  Annals 
Queensland  Mas.,  1897,  No.  3,  pp.  7,  pis.  8. 

Wallace  (J.) — Gold-mining  Statistics  to  31st  December,  1897.  Ann.  Bept. 
Dept.  MinesJV.  Austr.  for  1897,  pp.  89-209. 

Watt(J.  A.):— 

Progress  Beport  for  1897.     Ann,  Bepf.  Bept.  Mines  and  Agrlc.  N.  8.  Wales 

for  1897,  pp.  180-181. 
Beport  on  Discovery  of  Diamonds  at  Upper  Tarlo.     Ann.  Bept.  Dept,  Mines 

and  Agric.  N.  S.  Wales  for  1897,  pp.  181-82,  plan. 
Beport  on  the  Iron  Ore  Deposits  at  Carlo's  Gap.     Ann.  Bept.  Dept.  Mines 

and  Agric.  N.  S.  Wales  for  1897,  pp.  183-184. 
Beport  on  Winter's  Beef,  near  Condobolin.     Ann.  Bept.  Dept.  Mines  and 

Agric.  N.  S.  Wales  for  1897,  pp.  184-186. 
Beport  on  the  Nanima  Creek  and  Gooda  Gold-fields.    Ann.  Bept.  Dept. 

Mines  and  Agric.  JV.  S.  Wales  for  1897,  pp.  186-189. 

Westebn  Austbalia — Mines  Depabtment. — Beport  of  the  Department  of 
Mines  for  the  Tear  1897.  Pp.  209.  W.  Austr.  Farl.  Papers,  1898,  No.  25. 
(Folio.     Perth,  1898.     By  Authority.)     Containing,  inter  alia  :'— 

I.  Pbinsep  (H.  C),  Under  Secretary. — Beport  of  the  Department  of 

Mines,  Western  Australia,  for  the  Tear  1897,  pp.  5-21. 

II.  Wabdens. — ^Beports  for  the  Year  1897,  pp.  22-71. 

III.  Mining  Beoistbabs. — Beports  for  the  Tear  1897,  pp.  71-73. 

IV.  Inspectobs  op  Mikes. — Beports  for  the  Tear  1897,  pp.  73-82. 

V.  Inspecting  Subvexob. — ^Beport  on  the  Eastern  Gold-field,  p.  83. 

VI.  CfliKP  Draftsman. — Annual  Beport  for  the  Tear  1897,  pp.  84-86. 

VII.  GoLD-MiNiNO  Statistics  to  31st  December,  1897,  pp.  87-209. 
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Westebk  Austbalul — Department  op  Mines  : — 

Gold-mining  Statistics  for  the  Half-year  ending  30th  June,  1897,  pp.  28. 
(Folio.    Perth,  1897.    By  Authority.) 

Gold-mining  Statistics,  1897.  Pp.  123.    (Folio.  Perth,  1898.    By  Authority.) 

"Westehn  Australia — Geological  Sitrtet. — Annual  Progress  Report  of  the 
Geological  Survey  for  the  Tear  1897.  W.  Austr.  Farl  Papers,  1898,  No. 
19.    Pp.  66,  maps  and  figures.    Containing : — 

I.  Maitland,  a.  G. — Eeport  of  the  Government  Geologist,  pp.  7-40 

maps,  comprising  the  following  Eeports : — 

1.  Ferruginous  Conglomerate  at  Coate's  Siding,  pp.  10-11. 

2.  The  Geological  Featiures  and  Mineral  Eesources  of  North- 

ampton, pp.  11-14,  pi.  1. 

3.  The  Country  between  Northampton  and  Peak  Hill,  pp.  14-19. 

4.  The  Geology  of  the  Peak  Hill  Gold-field,  pp.  19-26,  pi.  2. 

5.  Horseshoe  Diggings,  pp.  26-29,  pi.  3. 

6.  Artesian  Water,  pp.  29-40,  pis.  4,  5. 

II.  Simpson,  E.  S. — ^Seport  of  the  Mineralogist  and  Assayer,  pp.  41-50, 

containing : — 

1.  Fumes  from  Fremantle  Smelting  Works,  pp.  43-44. 

2.  Native  Tellurides  of  Gold,  pp,  14r-46. 

3.  Mineralogical  and  Petrological  Notes,  No.  1,  pp.  46-50. 

III.  Blatchfobd,  T. — Report  of  the  Assistant  Government  Geologist, 
pp.  51-63,  containing : — 

1.  Supposed  Deep  Lead  at  Kanowna,  pp.  51-52,  pi.  6. 

2.  The  25-mile  Cement  Leases,  pp.  52-54. 

3.  Coolgardie  Gold-field,  pp.  54-64,  pi.  7. 

IV.  Becheb,  S.  J. — Eeport  of  the  Topographical  Surveyor,  pp,  64-65. 

Westebs^  Australia — ^Wateb  Supply  : — 

Beports  by  the  Government  Geologist  in  connection  with  the  Water  Supply 
of  the  Gold-fields: — 1.  Proposed  Boring  for  Artesian  Water  on  the 
Coolgardie  and  Kalgoorlie  Gold-fields.  2.  Possibility  of  obtaining  a 
Supply  of  Artesian  Water  at  Menzies.  3.  Cue  Water  Supply  for  Crushing 
Purposes.  W.  Ausir,  Farl  Papers,  No.  33, 1897.  Pp.  7,  maps.  (Folio. 
Perth,  1897.    By  Authority.) 

Vide  Maitlakd  (A.  G.) 

Weston  (E.  M.) — The  Formation  of  Secondary  Minerals  in  Ore  Bodies.  Notes 
on  their  Occurrences  on  the  West  Coast  and  elsewhere.  Austr,  Mining 
Standard,  1897,  XIII,  No.  436,  pp.  1738-1739 ;  Pt.  II,  No.  488,  pp.  1776- 
1776 ;  No.  440,  p.  1807. 

E 
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Whitelaw  (H.  S.)  :— 

Beport  on  the  Plenty  Biver  Valley.  Oeol.  Survey  Viat.  Prog,  Bept^  1898, 
IX,  pp.  17-18. 

Beport  on  PariBh  of  Kongbool.     0^1,  Survey  Vict.  Prog,  Eept,.,  1898,  IX, 

pp.  56-67. 
Beport  on  the  Limestone  Biver  Bistrict.     Oeol.  Survey  Vict,  Prog,  Bept., 

1898,  IX,  p.  66. 

Whitelaw  (O.  a.  L.)  :— 

The  Sarsfield  District,  Victoria.  Austr.  Mining  Standard,  1897,  XIII,  No. 
468,  p.  2354. 

Beport  on  Auriferous  Deposits  at  Bendoc.     Geol.  Survey  Viet,  Prog,  Bept,^ 

1898,  IX,  pp.  60-61. 
Beport  on  Alford's  Beef,  Lower  Bemm.     Oeol,  Survey  Vict,  Prog,  Bept,, 

1898,  IX,  p.  64. 

Beport  on  Paddy's  Creek  Beefs,  Lower  Bemm.  Oeol,  Survey  Vict.  Prog. 
Bept.,  1898,  IX,  pp.  64-65,  map. 

Beport  on  Auriferous  Beefs  at  Buldah.     Oeol,  Survey  Vict,  Prog,  Bept., 

1898,  IX,  p.  66. 
Beport  on  Basaltic  Area,  Bemm,  Biver  Valley.     Oeol.  Survey   Viet.  Proq. 

Bept,,  1898,  IX,  pp.  65-66. 
Beport  on  the  G^eolbgical  Survey  of  the  Parish  of  Bindi.     Oeol,  Survey  Vict. 

Prog,  Bept,,  1898,  IX,  pp.  78-80. 

WiNFECKB  (C.) — Journal  of  the  Horn  Scientific  Exploring  Expedition,  1894. 
Together  with  Maps  and  Plans  and  Beport  of  the  Physical  Geography  of 
Central  Australia,  hy  Professor  B.  Tate  and  J.  A.  "Watt,  B.Sc,  pp.  86,  plates, 
and  volume  of  maps.     (8vo.     Adelaide,  1897.     By  Authority.) 

WopnwABD  (B.  H.) — ^Beport  on  the  Metalliferous  Lodes  of  the  Wanerenooka 
and  other  Mines  in  the  Neighbourhood  of  Northampton,  Victoria  District^ 
"Western  Australia.     Perth,  1891. 
IFide  A.  G.  Maitland,  Bull.  Geol,  Survey  W,  Austr.,  1898, 1,  p.  29.] 

"WOODWABJ)  (H.  P.)  : — 

The  so-called  Lode  Pormation  of  Hannan's,  and  Telluride  Deposits  in 
Western  Australia.  Oeol,  Mag,,  1897,  IV  (4),  pp.  550-553;  Mining 
Journal,  1897,  LXII,  No.  3248,  pp.  1369-1370. 

The  Dry  Lakes  of  Western  Australia.  Oeol,  Mag,,  1897,  IV  (4),  pp.  363- 
366. 

A  Western  Australian  Geologist:  Harry  Page  Woodward,  J.P.,  F.G.S., 
Assoc.  M.  Inst.  C.E.,  E.B.G.8. ;  Honorary  Consulting  Geologist  and 
Mining  Engineer  to  the  Colony  of  Western  Australia.  &0OZ.  Mag,, 
1897,  IV  (4),  pp.  385-388,  pi.  18. 
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IL— Addenda  for  1891-06. 

AoASSiz  (A.) — A  Visit  to  the  Great  Barrier  Eeef  of  Australia.  Am.  Joum,  Sci., 
1896,  II  (4),  pp.  240-244. 

AsHwoBTH  (H.  p.  C.)  and  Le  Soitkf  (D.) — Albatross  Island  and  the  Hunter 
Group.     Vict.  Nat,  1895,  XI,  No.  10,  pp.  184-144. 

Bbazibb  (N.  M.)  : — 

Eeport  on  proposed  Water  Supply  for  the  Greenbushes  Tin-field.  JEkpt, 
Dept.  Lands  and  Suroeys  W.  Austr.for  1893  [1894],  pp.  45-48. 

[Eeport  on  Survey  of  Country  between  Siberia  and  Palagea,  near  East  Mt. 
Margaret.]  B^t.  Dept.  Lands  and  Surveys  W,  Asuir.for  1894  [1895], 
pp.  31—34. 

Beown  (H.  Y.  L.) — ^Eeport  upon  the  Nature  of  the  Auriferous  Deposits  of 
Western  Australia.  8.  Austr,  Farl,  Faper,  No.  26, 1896.  (Polio.  Adelaide, 
1896.     By  Authority.) 

CossMAKK  (M.) — Essais  de  Pal^oconchologie  compart.  Liyraison  1,  pp.  159, 
pis.  7 ;  Livraison  2,  pp.  179,  pis.  8.     (8vo.     Paris,  1^6-96.) 

[LiTB.  1. — Triploca  ligata,  Tate,  p.  50.  Lite.  2. — Noditerehra  genicu^tOy 
Tate,  p.  51 ;  Pleurotoma  perarata,  Tate,  p.  77 ;  Hemipleurofoma  Samueli, 
Ten.  Woods,  p.  79 ;  JET.  mumdeliana,  Ten.  Woods,  p.  79 ;  Bua^wsda 
hemioilione,  Tate,  p.  92 ;  Daphnohela  graciUima,  Tate,  p.  94 ;  Borsonia 
otwayensis,  Tate,  p.  98 ;  B.  clarcSf  Ten.  Woods,  p.  98 ;  Asthenotoma  con- 
suhilis,  Ten.  Woods,  p.  105;  A.  Tatei,  Cosm. ;  Bseudotoma  sculptilisr 
Tate,  p.  146 ;  P.  crassiliraia,  Tate,  p.  146 ;  Stephanoconus  hamilfonensisy. 
Tate,  p.  154  ;  Lifhoconus  Dennanti,  Tate,  X.  cuspidatus,  Tate,  and  Z, 
ligatus,  Tate,  p.  158 ;  X.  puUuleseens,  Ten.  Woods,  p.  158 ;  Asthenatoma 
Tatei,  Cosm.,  p.  178.] 

Dames  (W.) — ^Ueber  einen  mitt  hyperostotischen  Bildungen  versehenen  Scbadel 
eines  subfossilien  Payrv^  von  Melbourne.  SHzung.  Gesell.  Naiwfar.  JS^eunde 
Berlin,  1890,  pp.  162-167,  woodcut. 

Pawks  (S.) — Some  Notes  on  the  Mount  Lyell  Mine,  Taamania.  Trans.  Inst. 
Mining  and  Metallwrgy,  1896,  IV,  pp.  279-289,  plates. 

Pebgusou'  (  W.  H.) — Evidences  of  the  Antiquity  of  Man  in  Victoria.  Viet.  Nat, 
1894,  XI,  No.  4,  p.  62. 

Gbegoet  (J.  E.) — A  Large  Meteorite  from  WeBtem  Australia.  Nature,  1892, 
XLVII,  pp.  90-92. 

Gbeen  (W.)— On  Overlooked  Gold  Deposits,  pp.  31.     (8vo.    Ballarat,  1891.) 

Hall  (T.  S.) — Excursion  to  Werribee  Gtwge,  with  a  Note  on  its  Geological 
Literature.     Vict  Nat,  1894,  XI,  No.  9,  pp.  125-127. 

Heblet  (C.) — Considerations  on  the  Surviving  Befugees  in  Austral  Lands  of 
Ancient  Antarctic  Life.  Ann.  Mag.  Nat.  Mist.,  1896,  XVII  (6),  pp. 
113-120. 
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Heemak  (H.)— Beport  on  the  EUesmere  Gold-field.  Pp.  4,  map,  scale,  20  chams 
to  1  inch.  Dept,  Mines  Vic.,  Spec.  Bepts.  (Folio.  Melbourne,  1896. 
By  Authority.) 

Habt  (F.)— Western  Australia  in  1893.    Svo.    Perth,  1893. 

[Geology,  Ac.,  pp.  41-50.  Fide  A.  G.  Maitland.  Bull.  Oeol.  Survey  W. 
Austr.,  1898, 1,  p.  14.] 

HinfTEB  (S.)  : — 

Parish  of  BunoUy.  P.  1,  map,  scale,  40  chains  to  1  inch.  Dept.  Mines  Viet., 
Repts.Bapid  Survey  Oold'Jlelds.  (Folio.  Melbourne,  1895.  By  Authority.) 

Parish  of  Kooreh.  Pp.  1,  maps,  scale,  40  chains  to  1  inch.  Dept.  Mines 
Vict.  Bepts.  Bapid  Survey  Gold-fields.  (Folio.  Melbourne,  1895.  By 
Authority.) 

Beport  upon  Daylesford-BuUarook  Quarter  Sheet.  Dept.  Mines  Vict.,  Special 
Beports,  pp.  6.     (Folio.     Melbourne,  1896.    By  Authority.) 

HuBLBUT  (G.  C.) — The  Elder  West  Australian  Expedition.    Bull.  Am.  Q^oyr. 
Soc,  1892,  XXIV,  pp.  139-141. 

Jambs  (B.  S.)— The  Westralian  Gold-fields.    (8vo.    London,  1896.) 

JoHNSTON^  (B.  M.) — Eeference  List  of  Various  Books  and  Memoirs  on  Scientific, 
Social,  and  Economic  Subjects,  <&c.     (8yo.    Hobart,  1893.) 

KBATJSi  (F.  M.)  :— 

Geological  Map  of  Parish  of  Smythesdale,  County  of  Grenville;  scale,  40 
chains  to  1  inch.    Dept.  Mines  Vict.,  Bapid  Surv.  Oold-fields. 

Geological  Map  of  Parish  of  Scarsdale,  County  of  Grenville ;  scale,  40  chains 
to  I  inch.     Dept.  Mines  Vict.,  Bapid  Surv.  Gold-Jlelds, 

Geological  Map  of  Parish  of  Mortchup,  County  of  Grenville ;  scale,  40 
chains  to  1  inch.     Dept.  Mines  Vict.,  Bapid  Surv.  Gold-fields, 

Geological  Map  of  Parish  of  Haddon,  County  of  Grenville ;  scale,  40  chains 
to  1  inch.    Dept.  Mines  Vict.,  Bapid  Surv,  Gold-fields, 

Geological  Map  of  Parish  of  Argyle,  County  of  Grenville  ;  scale,  40  chains 
to  1  inch.    Dept.  Mines  Vict.,  Bapid  Surv.  Gold-fields. 

Geological  Map  of  Parish  of  Dereel,  County  of  Grenville ;  scale,  40  chains  to 
1  inch.     Dept.  Mines  Vict.,  Bapid  Surv.  Gold-fields. 

LiDasY  (B.) : — 

Parish  of  Mindai.  P.  1,  map,  scale,  40  chains  to  1  inch.  Dept.  Mines 
Vict.,  Bepts,  Bapid  Surv.  Gold-fields.  (Folio.  Melbourne,  1896.  By 
Authority.) 

Parish  of  Beaufort.  Pp.  3,  map,  scale,  40  chains  to  1  inch.  Dept.  Mines 
Viet.  Bepts.,  Bapid  Surv.  Gold-fields.  (Folio.  Melbourne,  1895.  By 
Authority.) 
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LiDGEY  (E.) — continued, 

Eeport  on  the  Parish  of  Corindhap.  Pp.  2,  map,  scale,  40  chains  to  1  inch. 
Dept,  Mines  Vict,,  Bepts,  Bapid  Surv.  Ghld-Jlelds,  (Folio.  Melbourne, 
1895.     By  Authority.) 

Parish  of  Commeralghip.  Pp.  2,  map,  scale,  40  chains  to  1  inch.  D^t, 
Mines  Vict.,  Repts,  Bapid  Surv,  Chld-fields,  (Polio.  Melbourne,  1896. 
By  Authority.) 

Lindsay  (D.)— Journal  of  the  Elder  Scientific  Exploring  Expedition,  1891-92, 
pp.  207,  and  volume  of  maps.     (8vo.    Adelaide,  1893-9li.     By  Authority.) 

Macteab  (J.  A.) — A  Description  of  Dry-blowing,  as  carried  out  on  the  various 
G-old-fields  of  Western  Australia.  Trans,  Inst.  Mining  and  Metallurgy, 
1895,  III,  Pt.  3,  pp.  33Jr-333,  plates. 

Moon  (E.  A.) — Parishes  of  Brenanah  and  Korong,  including  the  Ghiribaldi  Gold  ^ 
field.  Pp.  2,  maps,  scale,  40  chains  to  1  inch.  Dept.  Mines  Viet,,  Bepts. 
Bapid  Surv.  Gold-fields.     (Folio.     Melbourne,  1895.    By  Authority.) 

Parish  of  Kingower.  Pp.  3,  map,  scale,  40  chains  to  1  inch.  Dept.  Mines 
Viet,,  Bepts.  Bapid  Surv.  Gold-fields.  (Folio.  Melbourne,  1896.  By 
Authority.) 

Wedderbum  District.  Pp.  8,  map,  scale,  40  chains  to  1  inch.  Dept,  Mines- 
Vict,,  Bepts,  Bapid  Surv.  Gold-fields,  (Folio.  Melbourne,  1895.  By 
Authority.) 

Beports  on  Bapid  Survey  of  the  Gold-fields. — Wehla  Drictrict,  Parishes  of 
Wehla  and  Kurraca.  Pp.  3,  map,  scale,  40  chains  to  1  inch.  Dept,  Mines 
Vict.    (Folio.    Melbourne,  1896.    By  Authority.) 

Mt.  Kosciusko. — The  Snowy  Mountains  and  Mount  Kosciusko.  The  Cooma 
Bailway  and  Monaro  District,  New  South  Wales.  Pp.  16,  map,  &c.  (8vo. 
Sydney,  1896.) 

MuBBAY  (E.  A.  F.) — Eeport  on  the  Geological  Survey  between  Walhalla  and 
Toombon.  Pp.  8,  map,  scale,  40  chains  to  1  inch.  Mines  Dept  Vict.,  1895 
(q,v.) 

Neitmayb  (M.)— Erdgeschichte.    2nd.  ed.    By  V.  TJhlig. 

[Vol.  II.  Numerous  Befs.  to  Australian  Geology.  Glossopteris  Flora,  pp. 
157.]     8vo.    Leipsic,  ]896. 

Newman  (A.  W.)  : — 

[Eeport  on  Country  between  Coolgardie  and  Murchison.]  Bept,  Dept,  Lands 
and  Surveys  W.  Austr.for  1894  [1895],  pp.  28-31. 

[Beport  on  Exploration  of  the  country  between  Mount  Ida  and  Weld 
Spring.]    Dept.  Lands  and  Surveys  PV.  Austr.for  1896  [1896],  pp.  29-81. 
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Nicholas  (W.) — The  Coolgardie  Goldfielda,  Western  Attstralia.  (8?o.  Mel- 
boufne,  1895.) 

Pacacihs  (C.) — Qx)Coite  from  Tasmania.  Am,  Journ,  ScLy  1896, 1  (4),  pp.  389- 
890. 

QoBENSLAVi) — ^D£PABTinei!rT  OF  MnTES. — General  Seport  on  the  Mining  Industry 
of  Queemdand,  for  the  year  1895.  By  P.  F.  Sellheim,  Under  Secretary  for 
Mines.    Pp.  40.     (8vo.    Brisbane,  1896.    By  Authority.) 

EbBBETsoK  (J.  E.  M.) :— The  Collie  Eiver  Coalfield.  (Folio.  Perth,  1894. 
By  Audiority.)  [Fide  A.  G.  Maitland.  Btdl  Geol.  Survey  W.  Atutr,,  1898, 
I,  p.  25.] 

JSosxpuHBEBOBB  (C.) — Note  sur  Lacazina  Wichmanni,  Schlumb.,  n.  sp.  BulL  Soe. 
Geol  France,  1894,  XXII  (Sep.  8),  No.  5,-pp.  296-298,  pi.  12. 

Beisebeobachtungen  in  den  Goldlandem  AustraJasiens.  VerhandL  Getell. 
Erdhunde  Berlin,  1896,  XXm,  No.  8,  pp.  398-422. 

Die  G^genwartige  Lage  des  G-oldbergbaues  in  West  Australia.  Gidd-Minen. 
Berne,  1896,  No.  27.  [Fide  A.  G.  Maitland,  Bull.  Geol.  Survey  W, 
Austr.,  1898, 1,  p.  25.]     Zeits.  Brakt.  Geol,  1896,  pp.  174-185,  map. 

SHBETn  (W.  F.)  and  Watt  (J.  A.) — Eeport  on  the  Work  of  the  Horn  Scientific 
E]q>edition  to  Central  AuBtralia,  Pt  HE,  Petrology,  pp.  82-96,  pis.  1-4. 

Spencbb  (W.  B.) — ^Eeport  on  the  Work  of  the  Horn  Scientific  Expedition  to 
Central  Australia.  Part  I.  Narrative,  Summary  of  Besults,  Supplement  to 
Zoological  Beport.  Pp.  xviii,  220,  map,  and  plates.  (Ito.  Melbourne, 
1896.) 

SriBLnra  (J.) — The  Geological  Society  of  Australasia.  Inaugural  Address  by 
the  President.     Pp.  16.    (8vo.    Melbourne,  1896.) 

Sweet  (Q-.) — Excursion  to  Moonee  Ponds  Valley.  Vict.  Nat.,  1895,  XI,  No.  12, 
pp.  160-161. 

Tate  (E.) — Eeport  on  the  Work  of  the  Horn  Scientific  Expedition  to  Central 
Australia.  Pt.  III.  Palaeontology,  pp.  97-116,  pis.  1-8.  (4to.  Melbourne, 
1896.) 

Tate  (B.)  and  Watt  (J.  A.) — Eeport  on  the  Work  of  the  Horn  Scientific  Ex- 
pedition to  Central  Austealia.    Part  III — 

(1)  Physical  Geography,  pp.  1-25. 

(2)  General  Otology,  pp.  26-75,  sections.     (4to.    Melbourne,  1896.) 

Tate  (R)  and  Watt  (J,  A.)— F»ic  Winnecke  (C.) 

Tatlob  (N.) — Vide  Mines  Department,  Victoria.     Geol.  Survey  Vict. 

Teomai  (W.) — ^The  Zeehan  and  Dundas  Silverfield,  Tasmania.  Trans.  Inst. 
Mining  and  Metallurgy,  1896,  IV,  pp.  50-67,  plate. 
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Tbaxler  (L.) — Sabfossile  Susswassepschwamme  aus  Australien.    Foldt,  Kozlony^ 
1896,  XXVI,  Pts.  1-4,  pp.  25-27,  93-97,  pi.  8. 
[SpongUla  sc^hoides,  Haswell ;  ^Ephydatiafluviatilis,  Lbkn. ;  E.  Lendenfeldi^ 
Traxlep.] 

ViCTOBLA. — Mines  Dspabimsitt — Annual  Beport  of  the  Secretary  for  Mines  and 
"Water  Supply  to  the  Honorable  Henry  Foster,  M.P.,  Minister  of  Mines  and 
Water  Supply  for  Victoria,  including  Eeports  on  the  working  of  Part  III  of 
Mines  Act,  1890,  Diamond  Drills,  Water  Supply,  &c.,  &c.,  during  the  Tear 
1890.  Pari,  Papers,  Vict,  1897,  647.  Pp.  71,  maps,  plates,  Ac.  (Folio 
Melbourne,  1897.    By  Authority.)     Containing,  inter  alia: — 

I.  Tbatis  (J.),  Acting  Secretary  for  Mines.    Keport,  pp.  5-14. 

II.  MiTEEAT  (S.)     Keport  of  the  Chief  Engmeer  of  Water  Supply  for  the 

Tear  1896,  pp.  16-19. 

III.  MuBHAT  (E.  A.  F.)     Annual  Report  of  the  Government  Geologist 
for  the  Year  1896,  pp.  20-21. 

IV.  EoBALES  (H.)    Laboratory  Eeport  for  the  Tear  1896,  pp.  21-22. 

V.  Stone  (F.  E.  A.)     Assayer's  Eeport,  pp.  22-26. 

VI.  Eeport  of  the  Board  of  Examiners  for  Engine  Drivers  for  the  Tear 
1896,  p.  27. 

VIL  General  Eeports  of  Mining  Inspectors  for  the  Tear,  1896,  pp. 

27-32. 
VIIL  Mining  Machinery,  pp.  33-61. 

IX.  Stirling  (J.)    Eeport  of  Boring  Operations  for  1896,  pp.  62-65. 

X.  Statistics,  pp.  66-71. 

VicTOEiA,  Mdtes  Depaetment. — Eepoets  on  Ea^ id  Subveys  of  the  Gold- 
fields — Maps  : — 
Parish  of  Dereel,  County  of  GrenviUe.    Geological  survey  by  F.  M.  Kraus6, 
1889 ;  scale,  40  chains  to  1  inch. 

Parish  of  Camgham,  County  Grenville ;  scale,  40  chains  to  1  inch. 

Parish  of  Argyle,  County  of  Grenville.      Geologically  surveyed  by  F.  M. 
Krause,  1889 ;  scale,  40  chains  to  1  inch. 

Parish  of  Clarkesdale,  County  of  Grenville ;  scale,  40  chains  to  1  inch. 

Pftnsh  of  BuUumural,  with  Notes ;  scale,  40  chains  to  1  inch.     By  H.  S. 

Whitelaw. 
Parish  of  Glenalbyn,  County  of  Gladstone ;  scale,  40  chains  to  1  inch. 
Graytown  Gold-field ;  scale,  2  inches  to  1  mile. 

Parish  of  Haddon,  County  of  Grenville.     Geologically  surveyed  by  P.  M. 
Kraus^,  1887  ;  scale,  40  chains  to  1  inch. 
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ViCTOBIA,  Moss  DSPABTMSNT. — ^SlPOSTS    ON  EaPID    SxTBVETS  OF  THE    QOLD- 

FIELD8 — Maps — con  tinned. 

Parish  of  Heatlicote,  County  of  Dalhousie ;  scale,  40  chains  to  1  inch. 

Parish  of  Inglewood,  County  of  Gladstone  ;  scale,  4:0  chains  to  1  inch. 

Parish  of  Kurraga,  County  of  Gladstone ;  scale,  40  chains  to  1  inch. 

Parish  of  Kurting,  County  of  Gladstone ;  scale,  40  chains  to  1  inch. 

Parish  of  LiUirie,  Counties  of  Bipon  and  Grenville ;  scale,  40  chains  to  1 
inch. 

Parish  of  Mannibadar,  County  of  Grenville ;  scale,  40  chains  to  1  inch. 

Parish  of  Mortchup,  County  of  Grenville.  Geologically  surveyed  by  F.  M. 
Kraus6, 1889 ;  scale,  40  chains  to  1  inch. 

Parish  of  Eedcastle,  County  of  Rodney ;  scale,  40  chains  to  1  inch. 

Parish  of  Scarsdale,  County  of  Grenville.  Geologically  surveyed  by  F.  M. 
Kraus6,  1889 ;  scale,  40  chains  to  1  inch. 

Parish  of  Smythesdale,  County  of  Grenville.  Geologically  surveyed  by  F. 
M.  Kraus6, 1888 ;  scale,  40  chains  to  1  inch. 

Parish  of  Queenstown ;  scale,  40  chains  to  1  inch. 

Parish  of  Killumbik,  County  of  Evelyn ;  scale,  40  chains  to  1  inch. 

Wehla  District — Parishes  of  Wehla  and  Kurraca.  By  E.  A.  Moon.  Pp.  3, 
map,  scale,  40  chains  to  1  inch.     (Folio.    Melbourne,  1895.) 

Eeport  on  the  Parish  of  Corindhap,  County  of  Grenville,  by  Ernest  Lidgey. 
Pp.  2,  map,  scale,  40  chains  to  1  inch. 

Parish  of  Beaufort,  by  E.  Lidgey.  Pp.  3,  map,  scale,  40  chains  to  1  inch. 
(Folio.    Melbourne,  1895.) 

Parish  of  Vehrip,  Avoca  District,  by  H.  S.  Whitelaw.  Pp.  2,  map,  scale,  40 
chains  to  1  inch.     (Folio.     Melbourne,  1895.) 

Parish  of  Kingower,  by  E.  A.  Moon.  Pp.  3,  map,  scale,  40  chains  to  1  inch. 
(Folio. '  Melbourne,  1895.) 

Parishes  of  Brenanah  and  Korong,  including  the  Garibaldi  Gold-field,  by  B. 
A.  Moon.  Pp.  2,  maps,  scale,  40  chains  to  1  inch.  (Folio.  Melbourne, 
1895.) 

Parish  of  Kooreh,  by  S.  Hunter.  P.  1,  map,  scale,  40  chains  to  1  inch. 
(Folio.    Melbourne,  1895.) 

Wedderbum  District,  by  E.  A.  Moon.  Pp.  3,  map,  scale,  20  chains  to  1  inch. 
(Folio.    Melbourne,  1895.) 

Parish  of  Dunolly,  by  S.  Hunter.  P.  1,  map,  scale,  20  chains  to  1  inch. 
(Folio.    Melbourne,  1895.) 
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ViCTOBiA,  Mnrss  Depabtment. — Sepobts  on  Eapid  Stjbvets  of  the  Gold- 
fields — Maps — continued. 

Parish  of  Mindai,  by  E.  Lidgej.  P.  1,  map,  scale,  40  chains  to  1  inch. 
(Polio.    Melbourne,  1896.) 

Parish  of  Commeralghip,  by  E.  Lidgey.  Pp.  2,  map,  scale,  40  chains  to  1  inch. 
(Polio.    Melbourne,  1896.) 

The  Mount  Wills  Gold-field,  by  E.  Lidgey.  Pp.  5,  map.  (Folio.  Melbourne, 
1895.     By  Authority.) 

ViCTOBiA — Depabtment  OF  MiNES. — Eoport  on  the  Geological  Survey  between 
Walhalla  and  Tombon,  by  E.  A.  F.  Murray.  Pp.  8,  map,  scale,  40  chains  to 
1  inch.  With  an  Appendix  by  C.  Thomas.  (Folio.  Melbourne,  1895. 
By  Authority.)  [Reprinted  from  the  Quarterly  Mining  Eeport,  80th  June, 
1885 ;  Eeport  by  C.  Thomas,  dated  1895,  map  charted  up  to  1895,  and  at  a 
latter  date  up  to  July,  1898.] 

VicTOBiA — Mines  Depabtment — Special  Eepobts  : — 

Eeport  on  the  EUesmere  Gold-field,  by  H.  Herman.  Pp.  4,  map,  scale,  20 
chains  to  1  inch.     (Folio.     Melbourne,  1896.     By  Authority.) 

Eeport  upon  Daylesford-BuUarook.  Quarter-sheet,  by  S.  Hunter.  Pp.  6. 
(Folio.     Melbourne,  1896.     By  Authority.) 

ViCTOBIA— DePABTMENT   OF   MiNES — GEOLOGICAL  SUBVEr  OF   ViCTOBIA  : — 

Quarter-sheet  No.  34,  S.W.  Parts  of  Parishes  of  French  Island,  Corinella 
and  Woolamai.    By  J.  Stirling.     (Melbourne,  1893.) 

Quarter-sheet  No.  81,  N.W.  Parts  of  Parishes  Gooramadda,  Chiltem, 
Chiltern  West,  Carlyle.  By  N.  Taylor.  Scale,  2  inches  to  1  mile. 
(Melbourne,  1894.) 

Quarter-sheet  No.  75,  N.W.  Parts  of  Parishes  Jeetho,  Jeetho  West, 
Korumburra,  Jumbunna  East,  Jumbunna.  By  J.  Stirling.  (Melbourne, 
1892.) 

Quarter-sheet  No.  16,  N.E.  Daylesford  and  parts  of  Parishes  Holcombe, 
Franklin,  Glenlyon,  Wombat,  Bullarook.  By  N.  Taylor.  Scale,  2 
inches  to  1  mile.    With  sheet  of  notes.     (Melbourne,  1893.) 

Quarter-sheet  No.  81,  S.W.  Parts  of  Parishes  Carlyle,  Chiltem,  Chiltem 
West,  Lilliput.    By  N.  Taylor.     (Melbourne,  1894.) 

Quarter-sheet  No.  40,  N.W.  Parts  of  Parishes  BuUeen,  Warrandyte,  Eing- 
wood,  Scoresby,  Nunawading.    By  E.  A.  Moon.     (Melboume,  1893.) 

Quarter-sheet  No.  16,  S.E.  Parts  of  Parishes  of  Bullarook,  Wombat,  Glen- 
lyon, Bullarto,  Moorarbool  East,  Korweinguboora,  and  Dean.  By  S. 
Hunter.    Scale,  2  inches  to  1  mile.     (Melboume,  1895.)  ^ 
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Victoria — DKPjLRTirejrT    op    Mnras — G-solooical    Sxjbtht    op    Victobia — 
continued. 

Quarter-sheet  No.  67,  N.W.     Parish  of  Woolamai.    By  J.  Stirling.     Scale, 

2  inches  to  1  mile.     (Melbourne,  1892.) 

Quarter-sheet  No.  34,  S.E.  Parishes  of  Corinella,  Jumbunna,  and  parts  of 
Woolamai  and  Wonthagai  North.  By  J.  Stirling.  Scale,  2  inches  to  1 
mile.     (Melbourne,  1893.) 

Watkins  (A.  O.)— Map  of  Coolgardie  Gold-Qelds,  WA,  Scale,  10  miles  to  1 
inch.  London,  1896.  [Fide  A.  G.  Maitland.  Bull  GeoL  Survey  W. 
Austr.,  1898, 1,  p.  29.] 

Watt  (J.  A.) — Beport  on  the  "Work  of  the  Horn  Scientific  Expedition  to  Central 
Austraba.     Pt.  III.    Economic  Geology,  pp.  76-81.    4to.    Melbourne,  1896. 

West  Australia. — ^Western  Australian  Statistics  of  Gold  Output.  (8vo, 
London,  1896.)     [Eeprinted  from  Statist  and  Australian  3£ailJ] 

Western  Australia — Department  of  Mines. — Gold-mining  Statistics  for  tha 
Tear  1896.     (Eolio.    Perth,  1897.     By  Authority.) 

Whitelaw  (H.  S.)  : — 

Parish  of  Tehrip,  Avoca  District.  Pp.  2,  map,  scale,  40  chains  to  1  inch. 
Dept,  Mines  Vict.^  Bepts.  Bapid  Surv,  Gold-fields.  (Folio.  Melbourne, 
1895.     By  Authority.) 

Beports  on  Bapid  Surreys  of  the  Gold-fields.  Parish  of  Bullumwaal,  map ; 
scale,  40  chains  to  1  inch.  Pp.  2.  (Folio.  Melbourne,  1895.  By 
Authority.) 


PLATE  XI. 

Plan  of  Hargrayes,  N.  S.  Wales,  showing  five  Lines  of  Saddle  Beef, 

Scale — ^rOO  feet  to  1  incm 
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PLATE  XII. 

Sketch  Section,  from  Louisa  Creek  to  Woolachlan  Creek,  Hargraves. 
Approximate  Horizontal  Scale — 80  chains  to  1  inch. 
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PLATE  XIII. 


Photograph,  showing  the  centre  country  of  an  anticlinal  arch,  west  of  Big  Nugget 

Hill,  Hargrayes. 


PLATE  XIV. 

Photograph,  taken  on  Big  Nugget  Hill,  Hargraves,  showiug  a  portion  of  the  cap 

of  the  Big  Nugget  Saddle  Beef. 


PLATE  XV. 


Cardiopteris  c.f.  polymorpha,  Qoeppert, 

Fig.  1.     Specimen,    showing  two    large  pinnules,    opposite.      Associated    with 
Mhacopteris  inaquilatera^  Goeppert,     From  Mt.  Hungry,  near  Paterson. 

Fig.  2.     Two  adjoining  pinnules,  from  the  same  locality  as  original  of  Fig.  1. 
Collected  by  Mr.  C.  Cullen. 

Fig.  3.     Single  elongate  pinnule,  from  Paterson.     Collected  by  Mr.  C.  A.  Suss- 
milch. 

Fig.  4.     Broader  pinnule,  from  the  same  locality.     Collected  by  Mr.  J.  E.  Dobson. 

Fig,  6.     Two  pinnules,  isolated  from  a  number  of  impressions.     From  the  same 
locality;  collected  by  Mr.  C.  A.  Sussmilch. 

Plate  drawn  from  nature  by  Mr.  F.  R.  Leggatt,  natural  nize.     Keproduced  by 

Heliotype. 
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XIV. — On  the  Corals  of  the  Tamworth  District,  chiefly  from  the 
Moore  Creek  and  Woolomol  Limestones  :  by  R.  Etheridgb, 
Junr.,  Curator  of  the  Australian  Museum,  Sydney. 

[Plates  XVI-XXXVUI.] 


J. — Introduction. 

The  following  paper  emanated  from  a  wish  expressed  by  Prof.  T.  W.  Edgeworth 
David,  B.A.,  and  Mr.  E.  E.  Pittman,  Govemment  Geologist,  to  be  furnished  with 
any  tangible  results  that  a  study  of  the  PalsBozoic  Corals  of  the  Tamworth  District, 
In  N.  S.  Wales,  might  bring  forth.  It  was  undertaken  without  any  personal 
knowledge,  on  my  part,  of  the  neighbourhood  in  question,  or  of  its  geology,  and 
the  opinions  expressed  are  so  with  all  diffidence  and  reserve.  I  merely  wish  to 
point  out  that  the  descriptions  are  actually  those  of  the  corals  submitted  to  me. 

The  specimens  form  portions  of  three  collections,  viz.,  the  Geological  Surrey  of 
N.  S.  "Wales,  the  Australian  Museum,  and  the  University  of^  Sydney,  and  with  a 
few  exceptions  were  collected  by  Prof.  T.  W.  E.  David,  and  Mr.  D.  A.  Porter,  of 
Tamworth,  who  presented  them  to  the  respective  cabinets  in  question.  The 
remainder,  with  one  exception,  were  obtained  by  Mr.  T.  Beedle,  the  exception 
being  officially  collected  by  Mr.  W.  Anderson,  late  of  the  Geological  Survey  of 
N.  S.  Wales. 

The  literature  appertaining  to  the  subject  is  all  but  iti7,  only  one  coral  having 
previously  been  described  with  any  certainty  from  around  Tamworth,  viz.,  Diphtf- 
phyllum  Porteri,  by  myself.     Prof.  L.  G.  de  Koninck,  however,  records  one, 
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Syringopora  auloporoides,  De  Kon.,  which,  there  is  every  reason  to  believe,  was 
obtained  at  Moore  Creek.  He  said  of  it — **  a  et6  rencontr^  a  Moara  Creek,  au 
nord  de  Tamworth."*  It  is  much  to  be  regretted  that  my  late  friend  was  not 
supplied  with  fuller  and  more  accurate  information  regarding  the  localities  of  the 
fossils  forwarded  to  him  by  the  late  Eev.  "W.  B.  Clarke.  For  instance,  at  p.  71 
of  his  work,  he  records  Oyathophyllum  ohtortum,  Ed.  and  H.,  from  Moara  Creek, 
"aux  environs  de  Tass"!  Again,  at  p.  77,  he  speaks  of  the  occurrence  of 
Alveolites  subcBqualis,  Ed.  and  H.,  "  a  Mowara,  dans  le  voisinage  de  la  chaine  de 
Moonbi  (Moonbi  Eange)  " !  At  p.  80,  Favositee  reticulata^  Blainv.,  is  said  to  come 
from  '*  Mowara  **  simply,  and  at  p.  82  the  same  remark  is  appended  to  Heliolitee 
poroia^  Ooldf.  With  these  discrepancies  surrounding  them  it  does  not  seem 
profitable  to  further  refer  to  the  corals  in  question. 

I  have  little  doubt  that  Moara  Creek,  to  the  north  of  Tamworth,  and  Mowara 
in  the  Moonbi  Eange  are  one  and  the  same  locality,  and  are  in  fact  simply  Moore 
Creek^  which  runs  from  the  Moonbi  Eange  on  the  east  to  the  Peel  Eiver  on  the 
west;  and  further  that  Moara  Creek,  near  Yas's,  is  simply  a  mistake.  Mr.  H. 
S.  W.  Crummer,  of  the  Lands  Department,  was  kind  enough  to  look  the  matter 
up  in  the  records  of  his  office,  and  has  arrived  at  the  same  conclusion; 
furthermore,  Mr.  D.  A.  Porter,  of  Tamworth,  than  whom  no  one  has  a  better 
knowledge  of  the  country  round  that  town,  does  not  know  of  any  creeks  beating 
those  names  in  the  district  in  question.  Similarly,  Mr.  John  Mitchell,  of  the 
Technological  College,  Newcastle,  and  for  many  years  resident  at  Bowning,  is 
quite  unacquainted  with  the  names  Moara  or  Mowara  in  the  whole  of  the  Yass 
District. 

As  to  identification  of  the  species :  it  has  been  the  custom  to  identify  our 
Lower  Palaeozoic  Corals,  as  far  as  possible,  with  European  and  American  species, 
chiefly  the  former,  purely  from  macroscopic  characters.  Prom  their  peculiar 
condition  of  fossilisation — whereby  silica,  in  one  form  or  another,  has  entered  so 
freely  into  their  composition,  as  an  agent  of  secondary  replacement,  at  one  time 
obscuring  a  feature,  at  another  exaggerating  it^my  experience  leads  me  to  the 
conclusion  that  it  is  impossible  to  identify  organisms,  so  open  to  alteration  as 
Corals,  with  exotic  species,  with  the  exception  of  a  few  well-known  and  widely- 
distributed  forms  such  as  Favosites  yotlandiea^  and  Heliolites  porosa,  &c. 

I  have,  therefore,  adopted  the  principle,  except  in  such  cases  as  there  can  be 
little  or  no  doubt  about,  of  applying  new  names,  accompanied  by  the  best 
descriptions  I  could  furnish,  leaving  those  who  may  come  after  me,  provided  with 
larger  opportunities,  either  to  uphold  the  determinations,  or  rectify  them. 


•  Pom.  P»I.  Nouv.-GaUee  du  Sud,  Pt  2, 1876,  p.  70. 
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H, — DeicrtptioH  qf  the  Speeieg. 

^       G-BKUS  DiPHYPHTLLTTM,  Lonsdale^  1845. 

(Murchison's  Geol.  Bussia  in  Europe,  184s5, 1,  p.  622.) 

DiphypbjUum  Porteri,  Eth.fil, 

D,  Porteri,  Eth.  fiL,  Eec.  Geol.  Suryej  N.  8.  Wales,  1890,  II,  Pt.  1,  p.  19,  1. 1, 

f.  7-11. 

Loc,^''  Tamworth"  (D.  A.  Porter). 

Diphyphyllum  robufltum,  sp.  nov. 

(PI.  XXXII,  Figs.  1  and  2  ;  XXXVII,  Fig.  2.) 

8p,  Char. — Corallum  fasciculate,  in  large  masses.  Corallites  long,  eylindrical, 
here  and  there  in  contact  laterally,  straight  or  slightly  flexuous,  with  an  average 
diameter  of  from  eight  to  ten  millimetres,  and  united  at  rare  intervals  by 
exothecal  outgrowths.  Walls  thin ;  epitheca  thin,  with  delicate,  close,  and 
slightly  wary  transverse  stria,  and  more  distant,  very  regularly  rounded  growth 
accretions ;  costsB  when  visible,  rounded ;  exothecal  outgrowths  apparently  very 
rarely  developed.  Septa  well  developed,  straight,  from  forty-two  to  forty-six  ;  the 
primaries  about  three  millimetres  long,  or  about  one-third  the  diameter  of 
the  corallites,  the  secondaries  from  one-half  to  one-third  the  length  of  the 
primaries,  the  distal  ends  of  the  latter  are  free,  and  impinge  slightly  on  the 
central  tabulate  area.  Dissepiments  straight,  or  slightly  convex  outwards  in  two 
or  rarely  three  cycles,  alternating  with  one  another  (in  cross  section),  subdividing 
the  interseptal  locali  into  oblong  spaces ;  in  vertical  section  forming  two  or  three, 
usually  two  rows  of  markedly  convex,  or  globular  vesicles.  Tabule  complete  or 
incomplete,  of  variable  distance  apart,  one  millimetre  or  less,  to  three  tabul» 
in  the  space  of  one  millimetre ;  when  complete  without  deflection  at  the  circum- 
ference, when  incomplete  vesicular,  the  vesicles  circumferential. 

Oha. — This  species  is  quite  distinct  from  the  other  Tamworth  form  (2>.  Porteri) ; 
it  is  both  larger,  of  a  more  vigorous  growth,  and  has  a  greater  septal  and  dis- 
sepimental  development. 

As  regards  its  condition  of  fossilisation,  the  wall  is  in  no  way  thickened, 
although  the  septa  and  dissepiments  are  to  some  extent  so,  the  primordial  lamina 
in  both  being  preserved  as  dark  lines.  There  is  no  trace  of  any  true  inner  mural 
investment. 

The  exothecal  outgrowths  appear  to  be  very  sparsely  developed,  but  here  and 
there  the  corallites  are  in  contact  laterally  for  longer  or  shorter  distances,  but  in 
general  terms  the  latter  form  loosely  aggregated  bundles. 

The  tabulsB  when  incomplete  exhibit  vesicles  around  the  inner  circumference 
of  the  visceral  chambers. 
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D.  robuttum  differs  from  the  generic  type,  D,  eoneinnum,  Lonsdale,*  by  pos- 
sessing a  relatively  much  smaller  amount  of  dissepimental  tissue,  and  a  larger 
number  of  septa,  otherwise  the  two  forms  are  nearly  allied.  It  is  also  near  to 
D.  arundinaceum,  Billing8,t  of  the  Comiferous  Limestone  of  North  America, 
D.  gracile^  McCoy,  J  and  other  large  Devonian  species. 

In  many  places  the  tissue  of  the  septa  and  dissepiments  is  replaced  by  chalcedonic 
quartz,  such  portions  always  appearing  by  ordinary  transmitted  light  as  opaque 
white  lines  or  patches.  The  interseptal  loculi  and  visceral  spaces  between  the 
tabulae  are  filled  either  with  crystalline  calcite,  or  the  latter  and  crystals  of  quartz. 

Loc,  and  Hor, — Moore  Creek,  near  Tamworth  (T.  W,  E,  2)ar»<?.)— rMoore  Creek 
Limestone. 

Genus  Sanidophtllum,§  gen,  nov, 

Oen,  Char, — Corallum  compound,  or  sub-fasciculate,  composed  of  a  great 
number  of  corallites  united  together  by  a  series  of  persistent,  exothecal,  embracing, 
solid,  plate-like  platforms.  Corallites  as  a  rule  widely  separated,  or  occasionally 
partially  united  laterally,  zaphrentoid  in  character,  cylindrical  and  long.  Septa 
of  two  orders,  lamellar,  plain,  numerous,  tetramerally  disposed.  An  outer  mural 
investment  present  only^  TabulsB  present  and  variable  in  character.  Dissepiments 
often  vesicular.    No  columella.     Gemmation  calicular. 

Sanidophyllum  Davidis,  ^.  nov, 

(Pis.  XVI ;  XVII,  Fig.  I ;  XIX,  Fig.  7 ;  XX,  Figs.  4  and  6 ;  XXXVni,  Fig.  2.) 

Ohs, — The  compound  corallum  in  this  interesting  fossil  forms  masses  of  very 
considerable  extent,  and  when  viewed  from  above  presents  the  appearance  of  a 
number  of  isolated  corallites  of  fairly  large  size,  in  consequence  of  the  entombing 
matrix  apparently  separating  them  entirely  from  one  another  (PI.  XVII,  Fig.  1). 
On  examining  the  corallum,  however,  in  a  side  view  the  fact  is  revealed  that  the 
corallites  are  all  united  at  successive  levels  by  a  series  of  exothecal  platforms 
that  entirely  surround  each  corallite,  forming  a  series  of  superimposed,  solid, 
although  thin  plates  at  given  and  very  regular  equidistant  levels  throughout  the 
entire  mass  (PI.  XVI).  I  am  informed  by  Prof.  T.  "W.  E.  David,  who  collected 
the  specimens,  that  hemispheric  masses  can  be  seen  in  the  Moore  Creek  Limestone 
six  feet  wide  by  about  two  feet  high. 

The  corallites  are  in  general  cylindrical  and  long,  with  a  feebly-developed  proper 
wall,  and  varying  in  transverse  diameter  from  ten  to  twenty  millimetres.  In 
consequence  of  the  bulging  that  takes  place  at  the  offsetting  of  the  platforms  the 

*  Murohison's  GeoL  Russia  in  Europe,  1815, 1,  p.  624. 
t  Nicholson,  Pal.  Ontario,  1874, 1,  p.  32,  t.  6,  f.  1. 
t  Brit  PaL  Foes,  Fas.  1, 1851,  p.  88. 
§  o-avif ,  {9of,  a  plfttfonn. 
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corallites  in  vertical  section  are  hoarglass-shaped,  being  quite  free  in  their 
constricted  portions  (PI.  XVI).  The  distance  apart  of  the  corallites  is 
somewhat  variable,  from  half  to  three-quarters  of  an  inch,  although  in  a  very  few 
instances  individuals  were  observed  in  close  contiguity  to  one  another.  There  also 
seems  to  be  a  well-developed  epitheca,  and  coarse  rounded  accretion  swellings. 

The  exothecal  platforms  are  remarkably  persistent,  the  persistence  only  equalled 
by  the  regularity  of  their  superposition,  the  distance  apart  of  one  from  the  other 
being  a  trifle  less  than  half  an  inch,  although  as  much  as  one  inch  has  been 
observed.  On  leaving  the  corallites  these  plate-like  expansions  incline  upwards 
to  some  extent,  and  then  assume  either  a  horizontal  or  slightly  undulating  or 
rolling  course  (PI.  XVI,  and  PI.  XX,  Pig.  4).  They  seem  to  be  formed  in  each 
case  by  an  outgrowth  of  the  wall  of  a  mature  coruUite,  a  new  bud  taking  its  rise 
from  the  old  calyx,  and  soon  attaining  the  same  transverse  diameter  as  the  parent 
from  which  it  sprung. 

The  septa  are  lamellar,  from  fifty  to  fifty-five  in  number,  primary  and  secondary. 
The  former  are  very  long,  straight  or  curved,  and  extending  nearly  to  the  centre 
of  the  visceral  chambers ;  the  latter  are  short,  and  proceed  inwards  but  a  limited 
distance  (PI.  XX,  Fig.  5).  The  septa  are  invariably  more  regular,  and  better 
developed  on  what  I  take  to  be  the  dorsal  side,  the  cardinal  quadrants  being 
discemable  and  unequal,  but  the  tetrameral  symmetry  of  the  counter  quadrants  is 
not  so  easily  decipherable.  The  dorsal  septum  in  all  my  sections  is  long,  like  the 
alar  septa,  extending  nearly  to  the  centre  of  the  visceral  chambers,  but  it  does  not 
seem  to  rest  in  a  fossula;  indeed,  I  have  failed  to  distinguish  this  organ  with 
any  certainty,  except  perhaps  in  a  young  coraUite.  The  septa  of  the  cardinal 
quadrant  on  nearing  the  centres  of  the  visceral  chambers  coalesce  in  groups,  but 
do  not  revolve  around  an  imaginary  axis,  nor  in  any  way  simulate  even  a  pseudo- 
columella,  but  a  central  vesicular  (tabulate)  area  of  greater  or  less  extent  is  left 
on  which  they  do  not  quite  impinge. 

The  septa  of  the  counter  quadrants,  immediately  on  leaving  the  wall,  seem  to 
loose  their  individuality,  and  bocomo  more  or  loss  comingled  with,  or  lost  in  the 
cut  edges  (in  section)  of  the  dissepimental  vesicles. 

In  Plate  XVII,  Pig.  1  (lower  end)  is  partially  shown  the  upper  surface  of  a 
platform  around  a  coraUite,  in  other  words  the  edge  or  margin  of  an  old  calice, 
but  on  this  the  septa  are  continued  in  the  form  of  gradually  widening  bands,  as  in 
Ohonophyllum  and  Vesicular ia^  Rom.*  How  far  these  septal  bands  extend, 
whether  completely  over  the  surface  of  a  platform,  or  only  for  a  short  distance 
around  a  corallite,  I  am  unable  to  say,  but  probably  the  former. 

*  This  name  was  preoccupied,  but  S.  A.  Miller  proposes  in  ittf  place  that  of  CyttiphotoliUa. 
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The  dissepiments  in  some  of  the  interseptal  leculi  of  the  cardinal  quadrants  are 
normalljr  developed,  especially  in  the  circumferential  region,  but  on  approaching 
the  distal  ends  of  the  primary  septa  thej  become  irregular.  Those  of  the  counter, 
or  rentral  side^  are  so  much  so  as  to  give  rise  to  the  appearance  of  out  edges  (in 
section)  of  regular  vesicular  tissue. 

The  tabul»  are  very  irregular,  so  much  so,  indeed,  as  to  hardly  merit  that  title, 
occasionally  extending  across  the  central  area,  or  only  partially  so,  forming  large 
vesicles  and  becoming  so  intimately  associated  at  the  circumference  of  the  corallites, 
where  they  are  deflected  downwards,  with  the  dissepimental  vesicles,  that  it  is 
difficult  to  say  where  one  begins  and  the  other  ends  (PI.  XX,  Fig.  4) . 

As  regards  the  microscopic  structure  :— The  primordial  septa  are  only  occasion- 
ally preserved  as  a  thin  light  line  in  otherwise  dense  and  dark  sclerenchyma,  the 
general  tissues  being  either  of  this  colour,  or  of  a  cloudy  white  tint.  The  thicken- 
ing that  has  taken  place  as  a  secondary  process  is  comparatively  slight.  The 
exothecal  platforms  almost  invariably  consist  of  cloudy  sclerenchyma,  and  are 
never  vesicular.  The  tissue  of  the  vesicles,  both  dissepimental  and  tabular,  is 
either  dense  dark  sclerenchyma,  or  represented  by  lines  of  very  small  aggregated 
Crystals  of  oalcite.  The  interseptal  loculi  and  the  tabular  vesicles  of  the  central 
area  are  lined  with  granular  calcite,  and  the  centres  filled  by  crystalline  oalcite 
with  cleavage,  or  the  latter  may  be  replaced  by  crystalline  quarts,  but  there  is  no 
trace  of  chalcedonic  quarts.  The  fusing  together  of  the  septal  bases  into  a  dense 
mass  of  cloudy  sclerenchyma  renders  it  very  difficult  to  say  whether  or  no  a  true 
wall  existed,  but  it  seems  to  have  very  much  the  character  of  the  investment  in 
8treptelasvM,  in  which  case  it  would  be  simply  a  false  wall. 

Plate  XX,  Fig.  4,  represents  a  vertical  section  taken  nearly  in  the  centre  of  a 
corallite,  whilst  PI.  XIX,  Fig.  7,  is  that  of  one  much  nearer  the  circumference.  In 
the  former  there  appears  to  be  a  series  of  circumferential  vesicles  of  a  transversely 
elongate  shape,  surrounding  the  central  tabulate  area.  This  section  also  exempli- 
fies the  highly  vesicular  nature  of  the  tabulce— if  they  can  be  called  tabul®  in  the 
strict  sense  of  the  word — complete  diaphragms  being  the  exception.  Here  and 
there  a  line  of  demarcation  between  the  vesicular  tabul®  and  the  circumferential 
or  dissepimental  vesicles  can  be  distinguished,  but  in  other  places  they  seem  to 
merge  into  one  another;  on  the  other  hand  in  a  third  instance  the  vesicular 
tabulsB  appear  to  extend  quite  to  the  wall.  The  second  figure  quoted  represents  a 
section  that  has  passed  through  the  septal  zone,  and  displays  the  mixture  of 
complete  and  vesicular  dissepiments.  Both  sections  render  it  quite  clear  that  the 
platforms  were  solid  structures,  and  in  no  way  either  vesicular  or  tubular. 

The  presence  of  the  exothecal  outgrowths  recalls  to  mind  the  genus  Eridophfllum^ 
which  some  writers  unite  with  Diphyphyllum.  The  corallites  in  EridophyUwm 
are  said  to  be  united  by  subradioiform  proceesee,  but  between  these  and  the 
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pl«tf ormi  in  Saniiopkyllum,  there  is  this  very  important  difFerenoe — that  in  the 
former  the  suhradioif orm  prooesses  unite  contiguous  eorallites  only,  and  at  opposite 
.  points  in  their  circumference,  whilst  in  the  latter,  the  whole  is  surrounded  as  it  were 
by  a  frill,  which  extends  to  all  adjacent  eorallites,  uniting  them  into  a  compound 
corallum  by  equidistant  superimposed  layers. 

Congeneric  possibly  with  Snnidophyllum  Davidis  is,  I  believe,  a  coral  from  the 
Prussian  Silurian,  that  Mr.  H.  Weissermel  has  described  as  a  variety  of 
Dybowski's  Spongophyllttm  contorti-aeptatum,  iinder  the  name  of  var.  prwoursor* 
but  Weissermel  refers  Dybowski's  species  to  Endophyllum.  The  general 
structure  of  Weissermel's  variety  is  almost  identical  with  that  of  the  proposed 
new  genus,  although  there  are  satisfactory  specific  difEerenoes,  such  as  those  of 
the  peripheral  vesicular  tissue,  the  tissue  of  the  vesicular  tabulse,  and  the  much 
greater  contiguity  of  the  eorallites.  On  the  whole  it  seems  to  me  that  we  perhaps 
have  here  a  second  species  of  Sanidophyllum — 8,  prcecunor^  Weissm. 

The  arrangement  of  the  septa  in  Sanidophyllum  appears  to  be  on  the  plan  of  the 
Zaphreniis  group  of  the  Cyathophylloidea,  although  all  the  features  in  the  anatomy 
of  the  newly  proposed  genus  are  not  as  clear  aa  they  might  be.  Nevertheless,  we 
notice  that  the  septa  are  well  and  more  or  less  tetramerally  developed,  extending 
nearly  to  the  centres  of  the  visceral  chambers  ;  there  is  no  columella  or  pseudo- 
columella.  The  characters  of  Zaphreniis  that  we  do  not  see  are  the  fossula,  and 
the  complete  non- vesicular  tabulae ;  and  lastly,  I  presume  the  corallum  falls  within 
the  meaning  of  the  word  compound,  which  is  certainly  not  the  case  in  Zaphreniis, 
In  the  presence  of  the  successive  floods  a  possible  resemblance  may  be  found  in 
AstrcBophyllunij  N*.  &  H.,  but  the  latter  is  also  famished  with  a  columella. 

Two  other  corals  yet  remain  to  be  referred  to — BlothrophyUum  caspiiosum, 
Bom.,t  and  Heliophyllum  colligaittm^  Billings.^  Of  the  first  of  these  Bominger 
says — "The  clustered  stems  [eorallites]  become  attached  to  each  other  by  their 
acute  annular  edges  " ;  and  of  the  second  he  remarks — "  The  stems  [eorallites] 
are  regularly  articulated  by  deep  constrictions,  in  which  constricted  parts  they  are 
free.  In  alternation  with  these  constrictions  the  calyces  become  broadly  expanded 
at  certain  levels,  coincident  in  all  the  tubes  [eorallites]  of  the  colony,  and  join 
with  their  margins  under  polygonal  outlines  in  a  continuous  floor  of  astrseiform 
aspect,  .  •  .  and  from  the  centre  of  each  of  the  old  calices  a  new  calyx  grows 
with  a  contracted  base  rapidly  dilating  above,  in  order  to  meet  the  others  in  a 
common  floor,  which  contractions  and  expansions  follow  each  other  in  constant 
succession.'* 

Although  at  the  first  glance  both  these  corals  would  appear  to  possess  points  in 
common  with  Sanidophyllum^  such  is,  however,  only  the  case  to  a  limited  extent, 

•  Zeit.  Deute.  Oeol.  Gesellacbaft,  1894,  XL VI,  Heft  3,  p.  603,  t.  48,  t  2a-Sb. 
t  Report  Oeol.  Survey  MichifFan.  Lr.  Peninsula,  1873-76,  III,  Pt  2,  p.  114. 
X  Ibid,,  p.  127,  t.  38,  f.  a    («  JHphy^hyUwn,  Reminger.) 
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thus.: — In  B,  ctBspitoium^  the  dilatations  of  the  calice  margins  are  yerj  irregular, 
not  at  the  same  level  throughout  the  eorallum,  and  do  not  connect  the  various 
corallites  composing  it  as  regularly  superimposed  and  equidistant  floors.  In 
Sanidophyllum  the  corallites  are  certainly  not  of  the  nature  of  "  invaginated  cups/* 
nor  are  they  **  attached  to  each  other  by  their  acute  annular  edges  "  \  furthermore, 
the  tabul»  in  B.  caspitosum  are  far  more  complete. than  in  the  Australian  coral, 
at  the  same  time  there  is  an  undoubted  resemblance  between  the  two  forms. 

As  regards  Heliophyllum  colligatum  there  is  an  obvious  similarity  in  the  union 
of  all  the  corallites,  by  the  broadly  expanded  circumferences  of  the  calices  "  at 
certain  levels,  coincident  in  all  the  tubes  [corallites]  of  the  colony/'  but  the 
striated  and  denticulated  septa*  otherwise  demonstrate  it  to  be  a  Heliophyllum, 

Named  in  honour  of  Prof.  T.  W.  B.  David,  B. A.,  who  discovered  this  interesting 
coral. 

Loc,  and  Horizon. -r^Moore  Creek,  one  mile  north  of  Tamworth  (T.  W.  JE,  David.) 
— Moore  Creek  Limestone. 

G-ENUs  SpoNeoPHYLLUM,  Edwords  and  Saime,  185I.t 
(Polyp.  Foss.  Terr.  Pal.,  1861,  p.  425.) 
Spongophyllum  giganteum,  tp.  nov. 
(Pis.  XX,  Pigs.  1-3 ;  XXXVin,  Pig.  8.)  : 
8p.  Char, — Corallum  compound  and  very  large.    Corallites  prismatic,  large, 
usually  hexagonal,  in  close  contact,  often  attaining  a  diameter  of  from  twenty- 
eight  to  thirty  millimetres.     Walls    strong,  but    not  greatly  thickened,  and 
amalgamated.     Circumferential  zone  in  a  fully  matured  corallite  as  much  as  five 
millimeters  wide,  highly  vesicular,  the  vesicles  large,  lenticular,  convex  upwards, 
oblique  and  sloping  inwards  towards  the   centre,  insensibly  passing  into  an 
intermediate  septal  zone.     Septa  of  the  intermediate  zone  from  forty-five  to 
fifty,  without  any  marked  division  into  primary  and  secondary ;  interseptal  loculi 
narrow,  divided  by  complete  transverse  dissepiments,  either  alternating  with  one 
another  in  contiguous  loculi,  or  on  the  same  line,  when  they  form  cycles  throughout 
the  whole  zone.    Central  area  from  five  to  eight  millimetres  wide,  tabulate,  the 
tabulsB  very  plentiful,  exceedingly  close,  rarely  complete,  but  as  a  rule  highly 
vesicular,  the  vesicles  small. 

Ohg, — ^This  coral  forms  a  fine  and  well  marked  species,  and  is  allied  to  S. 
hipartitum^  mihi,  but  is  of  a  much  larger  habit,  possesses  fully  double  the  number 
of  septa,  and  has  a  wider  central  area.  Of  the  Eifelian  species  described  by 
Schliiter,  it  resembles  only  S.  Kunthi^X  but  is  a  very  much  larger  species. 

•  Nicholson,  PaI.  Ontario,  1874,  Pt.  1,  p.  28. 

t  Emended  Sohlttter. 

t  VerhMdl.  Nat.  Verdnes  preuae.  Rheinl.-Weftf.,  1881,  t«  7,  f.  4  and  5,  t.  8,  f .  1  and  2. 
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In  worn  specimens  tbe  tissue  of  the  circumferential  zone  weathers  out  as  large 
convex  vesicles ;  tbe  tissue  of  the  septal  zone  as  oblique  vesicles,  whilst  the  central 
area  from  tbe  highly  irregular  and  vesicular  nature  of  tbe  tabul®  appears  as  a 
mass  of  thin  weathered-out  plates,  but  more  often  this  central  area  is  represented 
by  a  hollow  tube-like  cavity,  from  the  entire  disappearance  of  the  vesicular  tabulae, 
extending  from  one  end  of  a  corallite  to  the  other.  Under  these  circumstances 
the  coral  presents  a  very  marked  and  rugged  appearance,  one  when  once  seen,  not 
easily  forgotten. 

The  mineral  structure  varies  somewhat  in  different  specimens.  One  is  practically 
calcareous  throughout,  all  the  cavities  being  filled  by  crystalline  calcite  with  cleavage. 
Others,  on  the  contrary,  exhibit  the  vesicular  cavities  in  the  same  individual 
similarly  filled,  or  lined  with  chalcedonic  quartz,  and  a  crystalline  quartz 
nucleus. 

Loc.  and  Horizon, — Moore  Creek,  near  Tamworth  (T,  W,  JS,  David.) — Moore 
Creek  Limestone. 


Genus  Actinoctstis,  Lindifrom^  1882. 

Actinocystis^  Lindstrom,  Of  v.  K.  Vet.-Akad.  Forhandl.  Stockholm,  1882,  XXXIX, 

No.  3,  p.  21. 

Spongophylloidei^   Meyer,  Schriften    Phys.-OkonomiBchen    Gesell.    Konigsberg, 

1881  [1882],  XXII,  p.  109. 

AciinocyiiiSf  Lindstrom,  Bihang  K.  Svenska  Yet.-Akad.  Handlingar  Stockholm, 

1896,  XXI,  Afd.  4,  No.  7,  p.  47. 

Actinocystis  ?  comu-bovis,  sp,  nov, 

(Pis.  XXI,  Figs.  1  and  2 ;  XXXYIII,  Fig.  1.) 

8p.  Char, — Corallum  simple,  straight,  or  somewhat  curved,  large,  height  of  a 
medium  sized  specimen  four  inches,  and  diameter  one  and  a  half  inches,  height  of 
largest  specimen  six  inches,  diameter  two  and  a  half  inches.  Epitbeca  thin,  concen- 
trically and  finely  ridged.  Wall  very  thin.  Outer  zone  of  variable  width,  at  least 
half  an  inch  wide,  composed  of  very  large  lenticular  vesicles.  Intermediate  septate 
zone  containing  more  than  fifty  septa,  probably  from  fifty-five  to  sixty ;  septa 
slightly  flexuous,  and  at  tbeir  distal  ends  lost  in  a  cycle  of  vesicles ;  interseptal 
loculi  occupied  by  a  large  number  of  irregular  dissepiments,  so  irregular  as  to 
constitute  an  interseptal  vesicular  tissue.  Central  area  tabulate,  and  not  impinged 
on  by  the  septa ;  tabul®  concave,  and  when  cut  in  horizontal  section  presenting  tbe 
appearance  of  very  large  vesicles. 
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• 

Obs, — According  to  Dr.  Lindstrom's  recent  figures  of  the  type  of  his  genus» 
ActinocystiM  Chayi^  Ed.  and  H.,  sp.,  the  present  coral  differs  therefrom  by  the 
possession  of  a  tabulate  centre,  and  it  may  perhaps  be  necessary  to  ultimately 
remove  it.  Actinocyitit  is  founded  on  Oygtiphyllum  Orayi^  Ed.  and  H.,  the  septa 
according  U>  Lindstrom,  being  developed  only  at  the  bottom  or  middle  of  the 
calico,  and  surrounded  by  a  circumferential  zone  of  vesicular  tissue.  A,  ?  cornu- 
hovis  differs  in  a  similar  way  from  A.  terra-reyina,  mihi,*  there  being  no  tabulate 
area  in  the  latter. 

Dr.  F.  Freeh  has  figuredf  a  coral  from  the  German  Devonian  under  the  name 
of  ActinooyitU  Goldfusii,  Ed.  and  H.  sp.,  in  which  the  dissepimental  vesicular 
tissue  resembles  that  in  ^.  f  oomu-hovisy  and  in  addition  possesses  a  wide  central 
tabulate  area,  although  the  circumferential  vesicular  zone  of  the  latter  is  absent. 
Whether  Freeh's  coral  is  Oyathophyllum  Gold/ussi,  Ed.  and  H.,  or  not,  it  is 
impossible  for  me  to  say.  He  quotes  in  his  synonomy,  Plasmophyllum  Ooldfussi^ 
Sohliiter,!  which  is  certainly  founded  on  Edwards  and  Haime*s  species,  but  as  Dr. 
Schliiter  in  a  later  publication  §  makes  no  remark  on  the  subject,  I  much  doubt  it, 
particularly  as  the  longitudinal  section  given  by  Freeh  is  that  of  an  elongate 
cylindrical  coral,  whereas  Oyathophyllum  GoldfusH  as  figured  by  the  French 
authors,  and  again  under  the  name  of  Stereophyllum  Goldfussi  by  Schliiter,  in  the 
later  publication  referred  to,  is  a  short  turbinate  form. 

The  tissues  are  slightly  thickened,  but  not  silicified,  and  in  many  cases  the 
primordial  lines  of  both  the  septa  and  dissipments  are  of  a  lighter  colour  than  the 
slightly  thickened  wall.  The  vesicles  of  the  outer  area  are  filled,  some  with  granular 
calcite,  some  with  crystalline  ealcite  with  cleavage,  some  with  quartz  crystals,  or 
some  even  with  a  mixture  of  any  two,  or  all  of  these  minerals.  The  same  holds 
good  for  the  infilling  of  the  dissepimental  vesicles  in  the  intermediate  area,  but 
here  perhaps  the  quartz  crystals  predominate  over  the  others,  and  there  are  notable 
instances  in  which  a  group  of  quartz  crystals  exists  surrounded  by  a  circumferential 
ring  of  chalcedonic  quartz.  The  tabular  vesicles  are  more  often  filled  with 
granular  quartz, 

Loc.  and  Horizon.  —Moore  Creek,  near  Tam worth  (2).  A.  Porter,) — Moore  Creek 
Limestone;  Seven  miles  north-west  by  north  of  Tamworth  (D.  A.  Porter.) — 
Woolomol  Limestone.  II 

*  Proo.  Linn.  Soo.  N.  S.  Wales,  1894,  IX  (2),  p.  621,  t.  39,  f.  1  and  2. 

t  Dames  and  Keyset's  PaL  Abhandtungen,  1886,  in.  Heft  S,  p.  107. 

t  SiU.  Kiederrheinisoben  Qesells.  Bonn,  1885  (Jan.  5th),  p.  10. 

I  AbhaodL  Oeol.  SpedaUuirte  preiMS.,  1889,  VIII,  Haft  4,  pp.  78-81. 

I  Prof.  David  says  this  distance  and  direction  would  just  about  fetch  the  Wool<miol  limestone  at  its  typical 
outcrop  in  the  Parish  of  Woolomol. 
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Genus  Micboplasha,  Dylrowski,  1874 

Microplasma,  Dybowski,  Archiv.  ^Naturkunde  Liv.-Ehst.-Kurlands  Dorpat,  1874, 

V,  Lief.  4,  p.  508. 

P  Diplochone,  Freeh,  Dames  and  Keyset's  Pal.  Abhandl.,  1886,  III,  Heft  3,  p.  106. 

Microplasma  parallelum,  </?.  nov. 

(Pis.  XIX,  Figs.  1  and  2  ;  XXX,  Figs.  1  and  2.) 

8p.  Char, — Corallum  fasciculate,  in  the  form  of  large  hemispherical  masses. 
Corallites  long,  cylindrical,  parallel,  close,  often  in  contact  but  never  fused,  at 
times  slightly  flexuous,  generally  resembling  a  series  of  tubicolar  worm  cases  j 
section  circular ;  diameter  uniformly  two  millimetres.  Epitheca  well  developed, 
segularly  annulated  by  rounded  growth  swellings ;  costas  not  visible.  Wall  thicki 
solid.  Septa  lamellar,  from  twenty-five  to  thirty,  extending  inwards  for  half  the 
diameter  of  the  corallites,  thin,  delicate  and  slightly  flexuous ;  dissepiments  not 
visible.  Central  area  occupied  by  a  mass  of  irregular  vesicular  tissue.  Gemma- 
tion parietal. 

Ohi. — At  first  sight  MicroplMma  parallelum  has  the  appearance  of  a  Syringopora, 
but  thin  sections  prepared  for  the  microscope  soon  dispel  this  idea. 

Microplasma  is  both  a  Silurian  and  Devonian  genus,  but  attains  its  chief  develop- 
ment in  rocks  of  the  former  age ;  very  few  species  have  so  far  been  described. 

In  its  method  of  growth,  the  present  species  approaches  J\£.  Schmidti^  Dyb.*, 
but  there  is  no  trace  of  the  connecting  processes  of  the  latter.  The  irregularity 
of  the  central  vesicular  tissue  places  it  near  not  only  to  the  coral  just  mentioned, 
but  also  M,  lovenianum^  Dyb.,t  although  the  septal  system  of  the  new  form  is 
quite  distinct  from  that  of  either;  both  these  are  Silurian  corals.  From  the 
principal  Devonian  species.  If.  {Diploclwne)  fractum^  SchliiterJ,  the  new  coral 
differs  entirely,  both  in  form,  mode  of  growth,  and  in  the  condition  of  its  septa. 
The  latter  appear  to  be  rather  long  for  a  Microplasma,  but  perhaps  not  longer  in 
proportion  than  those  of  M,  pectiniseptatum,  Dyb.§ ;  and  are  even  still  more  akin 
to  those  of  M,  Munierif  C.  6arrois||,  a  Spanish  Devonian  species. 

« 

I  have  not  been  able  to  trace  the  circumferential  series  of  inclined  vesicles  seen 
in  some  species. 

The  corallum  in  the  specimens  examined  microscopically  is  entirely  calcareous, 
all  the  cavities  being  filled  with  crystalline  calcite  with  cleavage. 

Loc,  and  Horizon, — Moore  Creek,  near  Tamworth  (H  W.  E,  David.) — Moore 
Creek  Limestone. 

«  Ardbiv.  Naturkimde  Ur..Elut-KixrlMid0  Doip^  1874,  V,  Uet  4,  p.  611,  t.  6,  t  8. 

t  ibid.,  P.  610,  t.  6.  f.  4a. 

t  AhhiuidL  Oeol.  SpeckOkarta  preUH.,  1889,  VUI,  Heft  4,  p.  84,  t  6,  f .  4-8. 

i  Loc.  cit,  p.  512,  X.  6,  f.  6. 

I  M^m.  Soc.  Qeol.  Nord,  1882,  U,  p.  211, 1  8,  f .  id. 
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Genus  Fatosites,  Lamarck^  1812. 

(Cours  de  Zool.,  1812 ;  Hist.  Anim.  sans  Verteb.,  1816,  II,  p.  204.) 

Ohs, — I  have  experienced  the  greatest  diflBcultj  in  identifying  the  Favositea  of 
the  Tamworth  area,  and  I  may  add  those  of  Australian  rocks  in  general.  This 
arises  chiefly  from  the  absence  of  good  microscopic  descriptions  of  the  species 
established  by  the  older  European  and  American  writers,  except  in  the  case  of  a 
very  few  of  the  best  known  forms  (and  even  these  are  often  rendered  difficult  of 
comprehension  by  reason  of  the  discrepancies  that  exist  in  the  respective  descrip- 
tions) ;  and,  in  a  minor  degree,  from  the  personal  want  of  microscopic  sections  of 
authenticated  species  of  the  countries  named. 

I    have  tentatively  reduced  the  non-branching  Tamworth  Favosites  to  three 

species,  two  varieties,  and  an  indicated  species.     A  very  considerable  number  of 

slides  have  been  prepared  from  examples  in  the  Geological  Survey,  Australian 

Museum,  and  University  Class   collections.      In  the  meantime  the  following 

determinations  must  be  accepted  for  what  they  are  worth,  but  the  characters 

assigned  are  those  of  the  actual  fossils  before  me. 

• 

a.  Massive  Species. 

Favosites  gotlandica,  Lamarck. 

(Pis.  XXII  and  XXIII.) 

Favosites  gotlilandica  (Lamarck),  Nicholson,  Tab.  Corals  Pal.  Period,  1879,  p.  46, 

t.  l,f.  1-6. 

Favosites  gothlandica^  Nicholson  and  Etheridge,  Junr.,  Ann.  Mag.   Nat.   Hist., 

1879,  IV  (6),  p.  219. 

Favosites  Qoldfussi,  McCoy,  Prod.  Pal.  Vict.,  Dec.  IV,  1876,  p.  15,  t.  35,  f.  1  a-d. 

Sp.  Char. — Corallum  compound,  either  in  spheroidal  or  hemispherical  masses. 
Corallitos  prismatic,  polygonal— triangular  to  heptagonal — but  the  pentagonal  and 
hexagonal  forms  predominating,  from  two  to  two  and  a  half  millimetres  in 
diameter ;  young  corallites  triangular  and  quadrangular,  intercalated  amongst  the 
older.  "Walls  only  slightly  thickened  by  secondary  deposit;  primordial  wall 
usually  visible  as  a  central  line  in  the  wall  substance  ;  longitudinal  mural  stria- 
tions  not  observed.  Mural  pores  of  medium  size  and  impressed,  no  trace  of 
elevated  rim-like  margins,  two  to  three  on  each  angular  corallite  face,  alternately 
placed.  •  Septa  numerous,  and  usually  present,  as  well-developed  short  spines,  but 
irregularly  spaced  as  regards  one  another  in  the  same  cycle ;  seldom  less  than 
than  twelve  and  as  many  as  sixteen  in  a  cycle.  Tabulae  numerous,  usually  com- 
plete, but  occasionally  incomplete  and  inosculating ;  generally  horizontal — i.e.,  at 
right-angles  to  the  longer  axis  of  their  respective  corallites,  at  times  slightly 
oblique;  average  distance  apart,  from  three-quarters  to  one  millimetre.  Old 
visceral  chambers  transversely  oblong. 
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OhB, — Forms  answering  to  the  above  description  are  tolerably  common  in  the 
Lower  Palseozoic  rocks  o£  New  South  Wales  and  Queensland,  and  I  have  assumed 
them  to  be  Favosites  gotlandica.  The  reasons  for  uniting  F,  gotlandica  and  F. 
Ooldfussij  so  far  as  Australian  examples  are  concerned,  have  already  been  given 
by  the  late  Prof.  AUeyne  Nicholson  and  myself.  Previous  to  our  work,  however,  Prof. 
McCoy  had  separated  examples  from  the  Buchan  Limestone  of  Victoria,  as  the 
latter  species,  thus  following  Edwards  and  Haime.  These  Victorian  corals  are 
very  near,  indeed,  to  our  Tamworth  forms,  possessing  similar  and  numerous 
mural  pores,  moderately  close  tabulse,  and  the  same  unequally  spaced  septa. 

In  only  one  instance  is  the  corallum  complete,  and  that  is  spheroidal;  the  others 
are  simply  portions  of  large  colonies  that  appear  to  have  been  hemispherical. 
The  first  lacks  an  epitheca  on  the  under  surface ;  but  presuming  this  surface  to 
be  moderately  complete,  it  is  at  the  sides  rather  hollow,  with  a  central  projecting 
portion  at  the  base,  that  may  have  been  a  peduncle  of  attachment  to  some  foreign 
body.  This  specimen  is  three  inches  along  both  diameters,  and  one  and  three- 
quarter  inch  high.  The  hemispherical  specimens  have  a  markedly  radiate 
arrangement  of  the  corallites,  and  although  only  portions  of  colonies  are  little 
short  of  five  inches  square. 

The  corallites  in  none  of  the  individual  colonies  exhibit  any  tendency  to  become 
round,  but  are  all  distinctly  angular,  the  younger  being  invariably  either  triangular 
or  quadrangular,  and  distributed  at  intervals  among  the  older.  As  regards  the 
size  of  the  corallites,  they  appear  to  be  intermediate  between  examples  from  the 
English  and  Gotland  Wenlock,  cited  by  Prof.  Alleyno  Nicholson,  the  former 
being  one  line,  and  the  latter  one  and  a-half  to  two  lines ;  hero  they  vary  from  one 
to  one  and  a  half  line  or' two  to  two  and  a-half  millimetres  approximately.  None 
of  our  specimens  exhibit  the  longitudinal  lines  on  the  exterior  faces  of  the  corallite 
walls,  nor  the  transverse  stri©  which  indicate  the  position  of  the  tabulsB  within, 
that  are  visible  on  those  Of  J'',  gotlandica  from  other  parts  of  the  world. 

The  primordial  wall  is  visible  quite  as  distinctly  as  represented  in  the  beautiful 
figures  of  F.  gotlandica  by  G.  von  Koch,*  and  does  not  exhibit  any  trace  of  a 
bilaminar  structure.  This  primordial  wall  is  held  by  Mr.  H.  M.  Bernard  not  to 
be  the  conjoined  wall  of  separate  and  contiguous  corallites,  but  to  arise  from  the 
meeting  and  fusion  of  the  septa.f  If  such  is  the  cause,  whenever  the  primordial 
wall  is  present,  the  primordial  septum  should  be  also,  but  as  a  matter  of  fact  the 
latter  is  not  in  evidence  in  any  of  the  Tamworth  Favosites. 

The  septa  are  very  conspicuous,  and  assume  the  appearance  of  blunt  spines,  not 
tubercles,  and  exhibit  a  strange  inequality  in  their  distance  apart  in  the  same 
cycle.     A  similar  feature  is  figured  by  Penecke  in  a  Devonian  species,  F,  eifelensis^ 

*  Pftlaeontographica,  18S3,  XXIX,  Lief  5  and  6,  t  2,  f.  1-7. 

t  Journ.  Unn.  8oc.  (Zool.),  1898,  XXVI,  No.  17,  p.  602,  t.  33,  f.  4. 
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Nicb.)*  and  by  IMicliolBon  in  F,  ForheH^  Ed.  and  H.t  Througbout  the  wbole  of 
the  Australian  Favosite$  tbat  bave  come  under  my  notice,  great  variability  seems 
to  exist  in  the  preservation  of  the  septal  spines.  Although,  as  before  said,  all  the 
corals  now  under  consideration  possess  them,  on  the  other  band,  out  of  the 
numerous  specimens  from  Queensland  examined  by  Prof.  Alleyne  Nicholson 
and  myself,  only  one  did  so.  I  bare  also  many  examples  from  other  N.  S.  Wales 
and  Queensland  localities,  evidently  belonging  to  the  present  species,  that  are  in 
the  same  condition. 

The  tabulsB  are  commonly  horizontal,  but  occasionally  oblique,  seldom  inoscu- 
lating, although  now  and  then  arched  upwards  to  a  slight  extent.  In  a  few  rare 
instances  I  have  observed,  in  sections,  the  peripheral  bending  down  which  imparts 
to  the  upper  surfaces  of  the  tabuln  a  plicated  or  crumpled  structure.  On  the 
other  hand,  the  appearance  of  perforations  passing  vertically  through  the  tabula, 
arising  from  this,  and  figured  by  Prof.  Alleyne  Nicholson^  in  an  American 
example,  were  not  detected  in  the  Tamworth  corals. 

Again,  unlike  those  of  the  Buchan  Favofiies,  the  mural  pores  are  simply 
impressed,  and  do  not  possess  elevated  rim-like  margins. 

The  mineral  structure  varies  a  good  deal  throughout  a  corallum.  The  tubes 
may  be  filled — (/i)  wholly  with  crystalline  calcite;  (5)  wholly  with  crystalline 
quartz ;  (c)  with  a  crystalline  calcite  lining,  and  a  crystalliue  quartz  centre,  both 
of  variable  width,  or  sometimes  intimately  mixed :  (J)  with  a  crystalline  calcite 
lining,  and  a  chalcedonic  quartz  centre.  The  wall  tissues  are  usually  dense,  but 
are  here  and  there  interrupted  by  chalcedony  blebs,  followed  by  a  lining  of 
crystalline  calcite  and  a  central  infilling  of  quartz  crystals. 

Loe.  and  Horizon. — Parish  of  Woolomol,  i^ar  Tamworth  (21  W.  E,  Da»id,) 
— Woolomol  Limestone;  Moore  Creek,  near  Tamworth  (H  W,  E,  Bat  id.) — 
Moore  Creek  limestone. 

Favosites  basaltica,  Ooldfuss^^  var.  moonbiensis,  var,  no  v. 

(Pis.  XXIV,  Figs.  I  and  2 ;  PL  XXIX,  Fig.  2) 

Char, — Corallum  compound,  large,  oval,  compressed.  Corallites  prismatic  and 
polygonal — quadrangular  to  heptagonal — but  the  pentagonal  and  hexagonid  forms 
predominating,  one  millimetre  in  diameter,  and  in  the  mature  state  very  constant 
in  size.  Walls  to  a  slight  extent  thickened  by  secondary  deposit;  primordial 
walls  visible  here  and  there.  Mural  pores  of  medium  size,  in  one  row  on  each 
angular  face  of  a  corallite,  continuous  in  one  line,  not  alternating,  or  zig-zag, 

•  Jahrb.  K.  K.  Qeol.  ReiohniMtalt,  18M,  XLin,  H«ft  3  and  4,  t  0,  f.  5. 

t  1M>.  ConOs  Pal.  Period,  1879«  1. 1,  f.  7. 

t  I^oe.  ext.t  1. 1*  f.  2. 

<  PetrefacU  Ocrmanic,  1826,  I,  p  76,  t.  26,  f.  4. 
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depressed,  and  without   elerated   rims   or   margins.      Septa   not   recognisable. 
TabulfiB  numerous,  generally  complete,  horizontal  or  slightly  oblique,  at  times  a. 
trifle  convex ;  at  rare  intervals  incomplete  and  inosculating ;  four  or  fivo  in  the 
space  of  one  millimetre,  opposite  or  sub-opposite  in  contiguous  corallites.     Old 
visceral  chambers  shallow,  transversely  oblong. 

Obs, — This  has  proved  a  very  difficult  form  to  determine,  and  although  generally 
resembling  the  last  species,  I  feel  constrained  to  separate  it  on  account  of  the 
much  smaller  and  very  uniform  size  of  the  corallites,  the  uniserial  arrangement  of 
the  mural  pores,  and  the  very  much  more  numerous  and  closer  set  tabulie.  The 
difference  in  size  of  the  corallites  is  sufficiently  marked  to  at  once  attract  even  the 
naked  eye. 

Eather  than  raise  this  to  the  rank  of  a  species  I  am  content  to  provisionally  regard 
it  as  a  variety  of  the  European  F,  basal tica^  Goldf  uss.  I  prefer  to  say  provisionally, 
as  I  am  not  personally  acquainted  with  the  microscopic  characters  of  the  latter. 

Without  entering  on  the  debatable  question  of  the  validity  of  F,  bamltiea  as  a 
species,  a  point  that  was  some  years  ago  admirably  discussed  by  Prof.  Alleyne 
Nicholson,*  I  shall  content  myself  by  quoting  his  later  opinion,t  expressed  in 
the  following  words: — "With  regard  to  F.  basalfica,  Qoldf.,  which  resembles 
F,  gothlandica  in  general  features,  but  is  stated  to  possess  uniserial  mural  pores, 
I  can  express  no  definite  opinion,  for  I  have  seen  no  specimens  with  this  character. 
Unquestionably,  if  it  were  shown  that  there  existed  a  species  of  Favosifes  in  other 
respects  like  F.  gothlandicoy  but  uniformly  possessing  but  a  single  row  of  pores  on 
each  of  the  prismatic  faces  of  the  corallites,  there  would  be  good  grounds  for 
regarding  this  as  a  distinct  species.'' 

In  the  present  instance  we  have  a  form  that  uniformly  possesses  a  single  row  of 
mural  pores  on  each  prismatic  corallite  face,  and  unless  otherwise  differing  from 
F.  basalfica,  fulfilling  the  requirements  necessary  to  bring  it  within  the  compass 
of  that  species.  The  waifs  are  of  one  uniform  texture,  the  primordial  hardly  ever 
visible,  and  are  slightly  thickened.  No  trace  of  septa  throughout  the  whole  of  the 
specimens. 

At  each  angle  of  a  corallite  a  light  clear  spot  is  visible  in  the  wall  substance, 
but  on  a  vertical  examination  there  is  not  the  slightest  trace  of  any  structure 
after  the  nature  of  an  acanthopore  (PI.  XXIV,  Fig  2). 

The  tabubs  are  either  opposite  or  sub-opposite  in  contiguous  corallites,  and  are 
invariably  untlAckened. 

The  whole  of  the  visceral  chambers  are  filled  with  crvstalline  calcite  with 
cleavage. 

Loc.  and  Horizon. — Beedle*s  Freehold,  near  Moonbi,  north-east  of  Tamworth 

(T,  Beedle!) — Moonbi  Limestone. 

■    ■  .  ^^^^ 

•  Pal  Ontario.  1874, 1,  p.  47. 

t  Tab.  Corals  PaU  Period,  1879,  p.  52. 
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Fayosites  basaltica,  Goldjussy  var. 

Balebroea,  var,  nov, 

(Pis.  XXI,  Pigs.  3-5 ;  XXVII,  Figs.  1  and  2.) 

Cfhar. — Corallum  compound,  masfiive,  with  a  rough  and  hackly  appearance. 
Corallites  small,  prismatic  and  polygonal — quadrangular  to  hexagonal — but 
pentagonal  predominating ;  often  rendered  irregular  in  outline  in  consequence  of 
thickening,  then  becoming  somewhat  cylindrical,  one  half  millimetre  in  maximum 
diameter.  Walls  thickened,  particularly  at  the  angles  of  junction  of  the  corallites. 
Mural  pores  large,  uniserial  in  the  centre  of  each  prismatic  face  of  a  corallite, 
about  three-quarters  of  a  millimetre  apart,  margins  depressed,  without  elevated 
rim.  Septa  not  recognisable.  Tabulae  complete,  unthickened,  distant  about 
three-quarters  of  a  millimetre  apart,  or  two  in  the  space  of  one  and  a  half 
millimetres;  usually  horizontal,  occasionally  oblique,  seldom  curved,  never 
inosculating,  opposite  or  subopposite.  Old  visceral  chambers  nearly  square,  as  a 
rule,  the  vertical  diameter  perhaps  a  little  greater  than  the  transverse. 

Ohs. — We  again  have  before  us  a  uniserially  pored  form,  the  character  being  a 
constant  one,  but  as  compared  with  the  var.  moonhiensis^  possessing  distant 
tabulse.  The  corallities  are  much  reduced  in  diameter  as  compared  with  those  of 
the  latter. 

In  weathered  examples  the  surface  of  the  corallum  assumes  a  rough  hackly 
appearance,  somewhat  similar  to  that  seen  in  F,  Occident^  Whitf  .* 

Whatever  may  be  the  true  specific  identity  of  this  coral,  there  can  be  little 
doubt  of  its  distinctness  from  those  that  have  gone  before,  but  of  the  two,  it  is 
more  allied  to  the  var.  moonhiensis,  than  to  F,  gotlandica. 

Some  of  the  visceral  chambers  are  wholly  filled  with  crystalline  calcite,  others 
with  the  latter  mineral  as  a  peripheral  lining  only,  and  a  crystalline  quartz  centre. 

Loc.  and  Horizon, — Parish  of  Woolomol,  near  Tam worth  {T,  JF.  E.  Davfd.) 
— Woolomol  Limestone. 

Favosites  squamulifera,  sp,  nov. 

(PI.  XXXVni,  Figs  4  and  5.) 

Sp»  Char, — Corallum  compound,  massive.  Corallites  semi-prismatic  and  sub- 
polygonal — irregularly  pentagonal  and  hexagonal — irregular  in  sike,  but  with  an 
average  diameter  of  one  millimetre,  or  rather  less.  Walls  thick,  much  altered. 
Mural  pores  small,  in  a  single  vertical  series  on  each  prismatic  face  of  a  corallite, 
depressed,  without  elevated  margins.  Septa  not  observed.  Tabulj©  numerous, 
complete  and  incomplete  ;  the  former  either  horizontal  or  slightly  oblique,  from 

•  GeoL  Wieoonsin,  1882,  IV,  p.  318,  t.  23,  f.  6  and  7. 
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three  to  four  in  the  space  of  one  millimetre,  the  latter  consisting  of  squamulae — i.e.^ 
horizontal  or  oblique,  more  or  less  leaf  or  tongue-like  lamells?,  dispersed  between 
the  former,  and  projecting  from  the  corallite  walls,  which  are  rendered  rough  and 
rasp-like  by  their  presence. 

0h9. — ^The  presence  of  squamulsD  between  the  regular  tabulsD  removes  this  coral 
from  the  typical  Favosites,  and  allies  it  to  those  forms  for  which  "M  essrs.  Edwards 
and  Haime  constituted  the  genus  Emmonsia*  typified  by  F,  hemisphericut,  Y.  and 
S.  Allied  only,  because  Prof.  Alleyne  Nicholson  has  remarked  that,  in  addition 
to  the  Emmonsia  form  of  tabuUe,  consisting  of  *'  thin,  flexuous,  close-set  laminae, 
which  for  the  most  part  only  extend  across  about  a  third  or  a  half  of  the  total 
diameter  of  the  tube,"  there  is  another  section  of  Eavosites  in  which,  "  in  addition 
to,  or  in  the  absence  of  complete  tabulse,  the  inner  surfaces  of  the  tubes  are 
rendered  rough  by  the  presence  of  numerous  horizontal  projecting  lamellsB,  which 
extend  only  a  short  distance  into  the  yisceral  chambers,  and  which  often  have  a 
more  or  less  leaf -like  or  tongue-like  character,  "t  It  is  to  this  second  section  that 
the  present  coral  seems  most  nearly  allied,  the  presence  of  these  squamuls  being 
a  feature  strongly  indicative  of  a  Devonian  age,  although  they  occur  in  at  least  one 
Upper  Silurian  species,  viz.,  J^.  Earbeii,  Ed.  and  H.^ 

*  The  whole  appearance  of  E.  gquamulifera  forcibly  reminds  one  of  that  of  E. 
hemigphericuSf  Y.  and  S.,  and  it  probably  represents  the  latter  in  our  rocks. 

Very  instructive  figures  of  these  imperfect  diaphragms,  and  the  manner  in  which 
they  sometimes  inosculate,  were  given  by  the  late  Prof.  James  Hall  in  his 
]llustrations§  of  the  structure  of  E.  epidermata^  Eominger ;  indeed  his  Fig.  12,  of 
the  reference  cited  below,  might  well  stand  for  an  illustration  of  our  fossil. 

Authors  are  much  divided  in  opinion  as  to  the  value  of  Emmonsia  as  a  separate 
genus,  and  I  feel  constrained  to  agree  with  Profs.  James  Hall  and  Alleyne 
Nicholson  in  rejecting  it  as  such ;  for,  in  the  words  of  the  latter,  "  some  of  the 
tubes  have  the  irregular  and  incomplete  tabulae  of  Emmonsia,  while  others  have 
the  regular  and  complete  tabulae  of  the  type  forms  of  Eavosites — the  same  tube 
sometimes  exhibiting  both  these  conditions  in  different  parts  of  its  course — is  quite 
sufficient  to  show  that  the  separation  of  Emmonsia  as  a  distinct  genus  cannot  be 
carried  out  in  practice."! 


Loe,  and  Horizon. — "  Tamworth  "  (Z).  A,  Porter).    The  lithological  character  of 
the  specimens  is  that  of  the  Woolomol  Limestone  corals. 

*  Polyp.  FDaa  Terr.  Pal.,  1861.  p.  246. 

t  Tab.  Corals  Pal.  Period,  1879,  p.  41. 

X  Tab.  Corals  Pal.  Period,  1879,  p.  42. 

i  111.  Dcv.  Fo68. :  Corals  Up.  Helderberg  and  Hamilton  Groups,  1876,  i.  12,  f.  12, 13. 

B  Tab.  Corals  Pat  Period.,  1899,  p.  41. 

B 
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*  Eavosites  multitabnlata,  sp,  nov, 

(Plfl.  XVni,  Fig.  6 ;  IXVI.) 

8p,  Ohar, — Corallum  compound,  massive.  Corallites  prismatic  and  polygonal — 
quadrangular  to  heptagonal — but  principally  hexagonal,  from  three-quarters  to  one 
millimetre  in  diameter ;  young  corallites  quadrangular.  Walls  slightly  thickened, 
the  primordial  occasionally  visible  as  a  faint  dark  line.  Mural  pores  in  two 
alternating  series  on  each  prismatic  face  of  a  corallite,  moderately  large,  impressed, 
no  raised  margins.  Septa  spiniform,  short,  numerous. .  TabulsB  very  numerous  and 
exceedingly  close,  from  five  to  eight  in  the  space  of  one  millimetre,  complete, 
horizontal,  opposite  or  sub-opposite  in  contiguous  corallites.  Old  visceral  cham- 
bers very  shallow,  transversely  elongate. 

01)8. — ^This  form  is  remarkable  for  its  very  regularly  horizontal  and  exceedingly 
close  tabulae,  reducing  the  old  visceral  chambers  to  the  shallowest  capacity.  The 
mural  pores,  as  in  F,  gotlandica,  are  in  two  alternate  series  on  each  face  of  a 
corallite,  and  devoid  of  raised  margins,  but  the  diameter  of  the  corallites  is  between 
that  of  the  two  varieties  of  F,  hasaltica.  The  spiniform  septa  are  short,  and 
numerous  in  a  cycle ;  they  are  best  seen  on  weathered  surfaces.  ^ 

Prof.  Ferdinand  Eoemer  figured  a  species  of  Favosites  from  the  Upper  Silurian 
of  Tennessee*  with  equally  close  tabulse,  that  he  referred  to  F,  gotlandica,  and 
Prof.  James  Hall  another  from  the  Hamilton  series,  distinguished  as  J^.  argus.f 

I  have  other  forms  closely  resembling  this  species,  from  the  Upper  Silurian  of 
Hatton's  Corner,  and  Silverdale,  near  Yass. 

The  visceral  chambers  and  other  cavities  are  filled  almost  wholly  with  crystalline 
calcite,  with  here  and  there  a  few  specs  of  quartz. 

Loe.  and  Horizon. — Beedle's  Freehold,  near  Moonbi,  north-east  of  Tamworth 
{T.  Beedle.) — Moonbi  Limestone. 

Favosites,  *p.  ind. 

(PI.  XVII,  Figs.  2  and  3.) 

Ohe, — A  single  specimen  of  a  Favosites^  one  portion  remaining  as  a  weathered 
vortical  section,  forcibly  reminds  us  of  F.  Forheeiy  Ed.  and  H. 

The  corallum  is  strongly  clavate,  one  of  the  forms  assumed  by  J^.  Fdrhesi  when 
young,  with  a  tapering  peduncular  base,  and  an  expanded  upper  portion,  the 
corallites  opening  on  all  sides  of  the  entire  colony.  The  corallites  are  both  large 
and  small,  the  latter  either  surrounding  the  former,  or  dovetailed  between  them. 
The  weathered  state  of  the  specimen  is  opposed  to  accurate  measurements,  but  the 

*  SU.  Fauna  W.  Tennessee,  1860,  t.  2,  f.  9>>. 

t  UL  Dev.  F088. :  Corals  Up.  Helderbery  and  Hamilton  Groups,  1876, 1. 18,  t.  5. 
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larger  coralUt^g  appear  to  have  a  diameter  of  from  two  to  three  millimetres,  while 
that  of  the  sipaller  is  very  yariable.  The  mural  pores  are  arranged  in  from  one  to 
two  rows  on  each  corallite  face,  when  the  latter  predominate  the  rows  are 
alternate ;  there  is  no  rim-like  margin,  but  on  the  contrary  the  pores  seem  to  be 
sunk  in  depressions  of  the  wall  surface.  Septa  are  represented  by  irregular  cycles 
of  granules.  The  tabul®  are  very  imperfectly  preserved,  but  seem  to  have  been 
complete  and  horizontal. 

Microscopic  sections  could  not  be  made  without  wholly  destroying  the  identity 
of  the  specimen,  and  it  follows  from  this  that  specific  determination  must  remain 
in  abeyance.  It  may,  however,  be  pointed  out  that  the  resemblance  of  this  coral 
to  certain  illustrations  of  F,  Forhesi,  and  its  var.  oceidentalis^  Hall,*  is  very 
marked,  and  also  to  F,  tuherosa,  Eom.,t  ft  near  ally  of  jP.  Forhesi. 

Loc,  and  Horizon. — Beedle's  Preehold,  near  Moonbi,  north-east  of  Tamworth 
(T.  JBeedle,) — Moonbi  Limestone. 

h.  Dendroid  or  branching  species. 

Favosifces  Fittmani,  sp,  nov, 

(Pis.  IVIII,  Figs.  1  and  2 ;  XXXIV.) 

Sp,  Char. — Corallum  dendroid,  composed  of  large,  free,  bifurcating  branches, 
from  ten  to  thirteen  millimetres  in  diameter,  never  inosculating ;  distal  ends 
terete.  Corallites  large,  polygonal,  when  mature  tolerably  equal  in  size,  with 
smaller  individuals  frequently  intercalated  in  the  angles  of  the  larger.  Calices 
large,  from  one  to  three  millimetres  in  diameter,  the  average  being  two  milli- 
metres, polygonal,  covering  the  entire  free  surface  of  the  corallum,  bell-mouthed 
and  slightly  oblique,  the  lower  margins  projecting ;  edges  of  the  calices  sharp 
and  exsert.  Walls  below  the  level  of  the  corallites  much  thickened  by  secondary 
deposit.  Septa  in  the  form  of  indistinct  sparse  spinules,  irregularly  distributed. 
Mural  pores  large,  very  apparent  in  the  walls  of  the  calices,  one  or  two  rows 
on  each  angular  face,  when  single  in  a  central  vertical  row  one  millimetre 
apart,  when  double  opposite  to  one  another.  TabulsB  very  indistinctly  preserved, 
but  delicate,  and  apparently  complete,  about  three  in  the  space  of  one  millimetre. 

Ohs. — ^The  macroscopic  characters  of  this  coral  are  very  distinctly  preserved,  but 
from  the  high  state  of  alteration  the  microscopic  are  very  indistinctly  so. 

The  calices  are  close  to  one  another,  the  thickening  of  the  walls  being  very 
much  more  marked  below  their  level  and  in  the  axial  region.  They  are  wide, 
deep,  and  expanded,  becoming  somewhat  bell-mouthed,  with  sharp  sub-crested 
margins,  but  not  contracted  below  to  a  lumen.  There  is  also  a  decided,  though 
slight  obliquity,  the  lower  margin  of  each  polygonal  opening  projecting. 

♦  28th  Ann.  Kept  N.  York  State  Mus..  1«79,  t.  4,  t  7»  8.  10. 

t  Hftll,  111.  De^ .  Fofls. :  Corals  Up.  Helderben?  and  Hamilton  Groups,  1876,  t  6,  t.  2  and  3. 
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The  septa  appear  to  be  represented  by  indistinct  and  irregularly  scattered 
spinules,  only  apparent  in  very  well-preserved  calices,  more  often  than  not  they 
seem  to  be  worn  off,  and  the  walls  are  smooth. 

The  mural  pores  are  very  numerous,  and  here  and  there  they  may  be  seen  to 
have  raised  margins  or  rims  as  in  the  F.  gotlandica  group  of  massive  Favontes. 
These  pores  form  a  very  marked  feature  in  the  calices,  reminding  us  of  similar 
appearances  in  certain  forms  of  Michelinia,  such  as  M,  grandU^  McCoy,*  and 
M,  convexa,  D*Orb.,  as  figured  by  Hall.t 

In  a  vertical  section  prepared  for  the  microscope  the  thickened  walls  are  quite 
apparent,  consisting  of  a  dense  grey  unlaminated  sclerenchyma,  the  thickening 
rapidly  increasing  from  the  thin  calice  peripheries  downwards  towards  the  axial 
region,  all  trace  of  the  primordial  wall  being  lost,  nor  is  there  any  thickening  at 
the  base  of  the  calices  with  an  aperture  or  lumen,  as  in  Fachypora  and  Striatapora. 
The  old  visceral  chambers  are  long  and  narrow  tubes,  divided  transversely  at 
distant  intervals  by  delicate  tabulse.  This  section  further  demonstrates  the  entire 
absence  of  septal  granules  in  the  tubes  below  the  polygonal  cups.  Mural  pores 
are  occasionally  visible. 

The  mineral  constituents  seem  to  be  almost  wholly  chalcedonic  quartz,  very 
finely  divided,  and  a  little  granular  calcite  here  and  there. 

Doubt  has  arisen  in  my  mind  as  to  the  selection  of  a  genus  to  receive  this  very 
handsome  and  striking  coral,  and  I  had  in  MS.  referred  it  to  Fachypora^  Lindstrdm, 
having,  in  common  with  several  other  writers,  quite  misunderstood  this  genus. 
Now,  however,  that  Dr.  Lindstrom  has  published^  a  detailed  description  of 
Fachypora,  proposed  by  him  with  a  very  brief  description  in  1873,§  the  error 
promulgated  by  myselE  and  others  in  our  conception  of  it  becomes  apparent  and  is 
excusable.  Dr.  Lindstrom  considers  that  of  the  species  included  in  Faehypora 
since  1873,  only  one,  exclusive  of  his  type,  is  correctly  so  placed. 

« 

In  the  present  coral  there  is  no  trace  of  the  concentric  sclerenchymatous  laminaa 
around  the  calice  apertures — no,  strictly  speaking,  alveolitoid  calices,  no  lumen  or 
pseud-operculum,  no  defined  septal  spines  or  radial  channels,  as  figured  by  Lind- 
Strom,  and  it  is  therefore  impossible  to  include  it  in  Faehypora. 

I  also  had  under  consideration  Striatopora^  Hall,  to  the  calices  of  which  those 
of  the  present  species  exhibit  considerable  resemblance,  but  here  again  the  absence 
of  radial  stri®  on  the  calice  floors  entirely  removes  F.l  Fittmani  from  the  proximity 
of  such  species  as  Striatopora  Unneana,  Bill.,  or  S.Jlexuosa,  Hall,  two  of  the  best 
marked  species  of  the  genus,  although  Nicholson  states ||  that  this  character  is  not 

•  Brit  Pal.  Foes.,  Fiu.  1, 1851,  t.  So,  f.  1. 

t  111.  Dev.  FosB. :  Corals  Up.  Hdderberg  and  Haoiilton  Groups,  1876,  t  15a,  f.  8. 

:  Blhang.  Vet-Akad.  Fttrbandl.    Stockholm,  1896,  Afd.  4,  No.  7,  p.  23. 

i  Ofrcnigt  Vet.-Akad.  Forhandl.    Stockholm,  1878,  XXI,  No.  4,  p.  14. 
U  Tab.  Corals  Pal.  Period,  1879,  f.  99. 
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always  present  in  Striatopora.  A  fnrtlier  dissimilarily  is  evinced  by  the  absence 
in  JF.  f  Fittmani  of  tbe  circular  apertures  at  tbe  bottom  of  the  cup-shaped  calices 
in  the  forementioned  species  of  Hall's  genus. 

Cladopora^  Hall,  again,  was  another  genus  investigated  for  purposes  of  com- 
parison, but  in  the  present  unsatisfactory  state  of  our  knowledge  of  the  forms 
comprising  it,  it  is  almost  impossible  to  say  what  is  and  what  is  not  Cladopora. 
To  Hairs  type,  O,  sertata;^  although  a  small  coral,  there  is  certainly  some 
resemblance,  but  less  so  to  his  other  species,  and  only  in  a  slight  degree  to  many 
of  those  figured  by  Bominger  and  Davis. 

Last  of  all,  a  few  words  about  Alveolites,  This  genus  was  described  by  Messrs. 
Milne  Edwards  and  Haime  as  possessing  oblique  calices  "  presenting  interiorly  a 
longitudinal  protuberance,  which  is  opposed  to  two  other  smaller  protuberances. 
These  eminences  appear  to  represent  the  primary  septa ;  and  no  other  trace  of  the 
septal  apparatus  can  be  detected."t  And  in  another  work  they  say  J^-"  The 
elongated  teeth  or  vertical  projections  which  we  see  in  the  interior  of  the  viscera^ 
chambers  of  the  corallites  form  the  most  peculiar  character  of  Alveoliteg.*^  In 
reviewing  Alveolites,  Prof.  Alleyne  Nicholson  and  the  Writer  remarked  § — "  We 
have  satisfied  ourselves  that  no  other  character  can  be  brought  forward  which  is 
sufBciently  important  to  elevate  Alveolites  to  the  rank  of  a  genus  distinct  from 
Favosites.** 

No  trace  of  this  septal  apparatus  has  presented  itself  in  F.  ?  Pittmaniy  and  in 
consequence  of  this,  as  well  as  the  abundance  of  the  mural  pores,  I  think  Alveolites 
may  be  dismissed  from  consideration. 

Under  these  circumstances  I  provisionally  place  this  coral  in  Favosites,  calling 
attention  to  its  general  resemblance  to  F.  arhuscula^  Hall,||  and  F,  cavernosa^ 

Davis.lT 

Named  in  honour  of  Mr.  E.  P.  Pittmao,  A.R.S.M.,  Government  Geologist. 

Log.  and  Horizon. — Beedle's  Preehold,  near  Moonbi,  north-east  of  Tamworth 
(H  Beedle.) — ^Moonbi  Limestone. 

Pavosites  ?  Crununeri,  sp,  nov. 

(Pis.  XIX,  Pigs.  6  and  6;  XXXV.) 

Sp.  Char. — Corallum  dendroid,  consisting  of  stout,  bifurcating  branches  from 
ten  to  fifteen  millimetres  in  diameter;  inosculation  not  observed.  Corallites 
sub-polygonal  in  the  peripheral  and  axial  regions,  moderately  large,  and  fairly 
equal  in  size  throughout.     Walls  greatly  thickened  in  the  peripheral  region,  in 

*  PaL  N.  York,  1862,  II,  p.  137,  t.  38,  f.  1  o.-ro. 

t  Polyp.  Foes.  Terr.  Pal..  1851,  p.  264. 

X  Hist.  Nat.  Coral.,  1860,  III,  p.  264. 

{  Proa  Linn.  Soc  (ZooLX  1878,  XIII,  p.  860. 

I  III.  Dev.  Fossils :  Corals  Up.  Helderbeiig:  and  Hamilton  Oroiqw,  1876,  t  36. 

^  Kentucky  Foss.  Corals,  1885,  t.  33. 
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the  alial  region  leas  tWckehed;.  primordial  walla  aometimes  Tisible  in  the  axial 
region,  revealing  the  more  or  less  polygonal  outline  of  the  corallitea.  Calicea 
open,  rather  bell-mouthed,  very  alightly  oblique,  the  lower  margin  projecting, 
decreaaing  in  aise  downwarda ;  diameter  at  the  peripheriea  from  one  to  one  and 
a  half  millimetrea,  the  average  being  one,  occasionally  reaching  aa  much  as  two. 
Septa  not  obaerved.    Mural  porea  few  and  much  acattered. 

Obs. — In  the  axial  region  the  corallitea  are  long,  and  through  the  thickening 
of  the  walla  by  aecondary  depoait,  the  viaceral  chambera  are  reduced  to  mere 
cylindrical  tubea,  in  which  it  ia  very  rare  to  aee  tabul©.  On  the  corallitea 
curving  to  opeii  in  the  peripheral  region,  the  thickening  ia  much  increased,  and 
it  ia  maintained  to  the  actual  edge  of  the  calicea.  The  aclerenchyma  of  this 
portioii  ia  dense,  and  ao  far  as  I  can  detect  non-perf drate ;  nor  have  I  been 
fortunate  enough  to  obaerve  aepta. 

Thia  apparent  paucity  of  mural  porea  aeems  to  point  towards  Alveolites^  but  in 
the  abaence  of  the  characteriatic  aeptal  ridges  of  the  latter,  a  reference  of  the 

present  coral  to  it  cannot  be  entertained. 

• 

Favosites  ?  Crummeri  ia  allied  to  a  coral  called  by  Prof.  Alleyne  Nicholaon  and 
the  "Writer,  Fachypora  meridionalis*  but  which,  in  the  light  of  Dr.  Lindatrom's 
later  deacription  of  Pachypora,  probably  ceaaea  to  be  a  apeciea  of  that  genua,  and 
requires  further  elucidation.  It,  however,  poaaeaaeB  thickened  walls  in  the 
peripheral  region  composed  of  laminated  sclerenchyma. 

The  present  species  appears  to  be  intermediate  between  Favosites  ?  (Pachypora) 
meridionalis  and  F,  ?  Pittmani,  the  corallitea  much  larger  than  in  the  fbrmer, 
where  they  are  not  more  than  a  third  of  a  line  in  diameter,  but  smaller  than  in 
the  latter.  In  external  appearance  F,  ?  Crummeri  is  wonderfully  like  some  of  the 
branching  and  inosculating  forms  of  Oladopora^  Hall,  as  figured  by  Bominger. 
Did  we  but  know  more  of  the  characters  by  which  the  heterogeneous  assemblage 
of  species,  known  as  Oladopora,  could  be  reduced  within  reasonable  limits^  it  is 
possible  that  the  present  coral  would  find  a  resting-place  amongst  auch  apecies  as 
Oladopora  oryptodens,  Billing8,t  and  0.  robusta,  Eom.i^  If  a  true  Favosites,  an 
alliance  ahould  be  looked  for  in  the  viciniiy  of  F.  cervicomis,  Blainv.,  and 
F.  haculus,  Davi8.§ 

The  corallum  ia  entirely  composed  of  granular  calcite,  with  here  and  there 
blebs  of  chalcedonic  quartz. 

Loc.  and  Horizon, — Moore  Creek,  near  Tamworth  (H  W.  K  David.) — Moore 
Creek  Limestone. 


•  Ann.  Hag.  Nat  Hist,  1879,  IV.  (b\  p.  280,  t.  14.  f.  4  a~e. 

t  Rominger,  Report  Gool.  Survey  Micb%aD.    Lr.  Peniosola,  1878-70,  IH,  JK.  2,  t  30,  f.  1  and  2. 

X  Ibid,  t.  22,  f.  1  and  2. 

I  Kentucky  Foesil  Corals,  1885,  t  21,  f.  1-4. 
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Gektjs  Alteolites,  Lamarck^  1801. 

(Syst.  Anim,  sans  Yertob.,  p.  375.) 

Alveolites  ?,  «p.  ind. 

(PI.  XVII,  Pigs.  4  and  5.) 

Ohs. — An  agglomerated  mass  of  small  cylindrical  bodies,  lying  at  all  angles  to 
one  another,  with  a  rough,  and  apparently  vermiculate  surface,  suggested  Amphipora^ 
a  genus  of  Stromatoporoidea.  Microscopic  sections,  however,  notwithstanding  the 
highly  altered  and  silicified  condition  of  the  whole  mass,  at  once  dispelled  this  idea, 
and  lead  to  the  belief  that  these  fragments  may  be  broken  up  dendroid  corallums 
of  an  Alveolites,  after  the  type  of  A.  repens,  Linn.  Beyond  the  fact  that  it  is  not 
an  Amphipora  the  sections  yield  little  or  no  definite  information. 

The  fragments  consist  of  short  stems,  with  a  diameter  of  one  to  two  millimetres, 
without  any  direct  evidence  of  branching  or  inosculation.  The  exterior  is 
roughened  by  a  series  of  cell  apertures,  that  open  on  all  sides  of  the  stems,  some 
apparently  circular,  others  elongate,  and  again  many  vermiculate,  a  variety  of 
appearance  no  doubt  due  to  the  highly  altered  condition  of  the  colonies. 

The  mineral  condition  seems  to  be  a  mass  of  chalcedonic  qn^jctz  and  granular 
carbonate  of  lime. 

Loe.  and  Horizon. — Near  Tam worth  {D.  A,  Porter). 

Geihis  Heliolites,  Dana,  1816. 

(Wilkes'  U.S.  Explor.  Exped.,  Zoophytes,  p.  541.) 

Heliolites  porosa,  Ooldfuss. 

(Pis.  XrX,  Pigs.  3  and  4 ;  XXV,  Pigs.  1  and  2.) 

Astraa  porosa^  Goldf.,  Petrefacta  Germaniae,  1826, 1,  p.  61,  t.  21,  f .  7. 

RelioUfes  porosa,  Edw.  and  H.,  Polyp.  Poss.  Terr.  Pal.,  1851,  p.  218. 

Be  Koninck,  Poss.  Pal.  Nouv.-Galles  du  Sud,  Pt.  1.,  1876,  p.  81. 

„       Nicholson  and  Etheridge,  Junr.,  Ann.  and  Mag.  Nat.  Hist., 
1879,  IV  (5),  p.  223. 

Obs. — The  specimens  of  this  world-wide  species  in  the  Moore  Creek  Limestone 
are  in  the  form  of  large  masses,  but  the  precise  shape  of  the  colonies  is  unkno?en 
to  me,  for  I  have  by  no  means  seen  anything  approaching  complete  examples. 

The  circular  autopores  maintain  a  very  uniform  diameter  of  from  one  to  one 
and  a  half  millimetres,  and  are  fairly  equally  developed  in  the  same  specimen,  the 
distance  apart  varying  from  one  to  three  millimetres ;  they  are  circular,  with 
either  plain  margins,  or  the  latter  are  scalloped  by  the  inward  projection  of  twelve 
well-marked  septa,  which  are  straight,  and  about  one-third  the  diameter  of  the 
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autopores  in  length.  The  tabulsB  are  yeiy  regular,  generally  horizontal,  and  vary 
a  good  deal  in  their  distance  apart,  but  when  any  degree  of  constancy  is  exhibited 
from  three-quarters  to  one  millimetre  apart. 

The  siphonopores  are  very  variable  in  size  and  form,  but  always  polygonal,  one 
quarter  to  one  third  of  a  millimetre  in  diameter,  and  vary  from  two  to  six  in 
number  between  contiguous  autopores,  but  the  more  common  number  is  three  or 
four.  There  is  not  that  well-marked  circlet  of  large  and  similarly  shaped  siphono- 
pores around  each  autopore  that  is  sometimes  seen  in  examples  of  this  species 
from  other  localities,  and  in  other  species.  The  tabulsB  are  very  regularly  spaced 
about  three  in  the  space  of  one  millimetre,  horizontal,  and  either  opposite  or  sub- 
opposite  in  contiguous  tubes. 

In  the  Moore  Creek  Limestone  H.porosa  weathers  into  very  beautiful  specimens, 
leaving  the  whole  of  the  tissues  exposed,  so  that  the  structure  can  be  studied 
almost  as  well  in  this  condition  as  in  microscopic  sections. 

It  is  not  my  intention  to  enter  deeply  into  the  structure  of  this  species  at  the 
present  time,  as  I  have  in  preparation  an  account  of  the  whole  of  the  N.  S.  Wales 
and  Queensland  Reliolites^  when  the  afiBnities  of  the  various  species  will  be  more 
appropriately  discussed. 

The  mineral  structure  of  these  specimens  assumes  three  forms — (1)  the  corallites 
are  entirely  filled  with  crystalline  calcite;  (2)  the  corallites  have  crystalline 
calcite  linings  and  crystalline  quarfcz  centres,  both  of  variable  diameter,  sometimes 
the  one  mineral  predominating,  sometimes  the  other ;  (3)  the  corallites  are  entirely 
filled  with  crystalline  quarts,  especially  the  autopores.  The  whole  of  the  tissues 
are  dense. 

Loe.  and  JQrori;?o«.— Parish  of  Woolomol,  near  Tam worth  (T.  W.  E,  David,) 
— ^Woolomol  Limestone ;  Moore  Creek,  near  Tamworth  (H  W.  S,  David.) — ^Moore 
Creek  Limestone. 

Genus  Stbingopoba,  Goldjutiy  1826. 

(Petrefacta  QermaniflB,  1826, 1,  p.  76.) 

Syringopora  auloporoides,  De  Konineh. 

(PI.  XXVIII,  Figs.  1  and  2.) 

Syringopora  auloporoides,  De  Kon.,  Fobs.  Pal.  Nouv.-Qalles  du  Sud.,  Pt.  1, 1870, 

p.  76,  t.  3,  f.  1. 

8p.  Char. — Corallum  cladochonoid  in  appearance,  straggling,  but  forming  large 
masses.  Corallites  circular,  loosely  aggregated,  irregularly  placed  with  regard  to 
one  another,  distributed  at  all  angles  throughout  the  matrix,  and  variable  in 
diameter ;  seldom  sufficiently  regular  to  be  united  by  connecting  processes,  but 
the  tubes  frequently  and  irregularly  dichotomous,  the  angle  of  dichotomy  being 


PABT  3.]  Ethebidqe:  Tamworth  Oorals.  175 

« 

variable,  and  repeatedly  giving  off  short  and  bud-like  caliees  on  all  sides,  that 
frequently  alternate  with  one  another;  diameter  one  millimetre.  "Walls  thick, 
encased  in  an  epitheca.  Septa  not  discernible.  Tabulae  infundibuliform,  but  not 
acutely  so. 

Ohs. — A  species  of  very  straggling  growth,  the  corallites  projecting  through 
the  matrix  surface  in  all  directions,  and  at  various  angles,  imparting  to  the 
corallum  a  very  disjointed  appearance.  De  Koninck  says  that  the  corallum 
"  ordinarily  commences  by  being  somewhat  creeping,  and  on  attaining  a  length  of 
five  or  six  millimetres,  gives  rise  to  buds,  which  are  elongated  and  elevated  more 
or  less  vertically,  but  their  development  is  never  considerable  and  does  not  exceed 
five  centimetres." 

Only  one  instance  has  come  under  my  notice  of  any  attempt  to  form  parallel 
tubes,  united  by  connecting  processef*,  all  the  other  examples  being  of  a  clado- 
chonoid  or  auloporoid  nature,  forming  a  confusedly  jumbled  mass  of  bifurcating 
and  sometimes  geniculate  corallites.  This  varied  direction  of  the  corallites,  and 
the  highly  altered  nature  of  the  corallum,  has  rendered  it  very  difficult  to  obtain 
satisfactory  microscopic  sections.  In  a  horizontal  section  all  that  is  visible  are 
the  thick  walls,  and  the  infundibuliform  tabulae,  in  some  instances  strictly  con- 
centric within  one  another,  and  conforming  to  the  outline  of  the  tubes ;  in  others 
very  irregular.  It  is  by  the  merest  chance  that  a  true  vertical  section  can  be 
obtained,  the  sections  being  at  all  kinds  of  angles  in  consequence  of  the  irregular 
growth  of  the  corallum.  The  tabulae  are  by  no  means  numerous,  and  not  acutely 
infundibuliform.     One  fact  appears  tolerably  certain,  however,  there  are  no  septa. 

The  bud-like  caliees  closely  resemble  those  of  Oladochonus,  or  even  those  of 
Aulopora  repensj  Linn.,  the  resemblance  to  the  former  being  intensified  by  the 
absence  of  septa ;  in  fact,  the  general  appearance  of  the  coral  is  far  more 
cladochonoid  than  auloporoid,  but  the  infundibuliform  tabulae  at  once  distinguish 
S,  auloporoides,  those  of  Aulopora  and  its  allies  being  transverse  and  complete, 
whilst  in  Oladoehonus  the  presence  or  absence  of  these  organs  is  still  an  open 
question. 

I  quite  fail  to  appreciate  the  comparison  drawn  by  Prof.  De  Koninck  between 
8.  auloporoides  and  S.  c<Bspilo$a,  Goldf .  To  my  eye  it  is  much  more  like  8.  tenella, 
Eom.,^  and  even  Aulopora  conglomerata^  6oldf.,t  in  its  general  features.  The 
species  may  be  very  readily  recognised  in  the  mass  by  the  small  size  of  the 
corallites,  and  the  irregularity  of  their  growth. 

The  corallites  are  filled  with  crystalline  calcite,  and  occasional  blebs  of  chalce- 
donic  quartz  have  impinged  on  the  walls. 

*  Report  GeoL  Surrey  Michigan.  Lr.  Peninsula,  1873-76,  IH,  Pt  2,  p.  81,  t.  SO,  f .  4  (r.  hand  low.  fig.) 
t  Petrefacta  Oermani»,  1820, 1,  t  20,  f.  4,  4a. 
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Loe.  and  Mortzon.—V&rish  of  Woolomol,  near  Tamworth  (T.  W,  E.  David,)— 
Woolomol  Limestone ;  Moore  Creek,  near  Tamworth  (2>.  A.  Porter.) — Moore 
Creek  Limestone.  [In  all  probability  the  present  specimens  are  from  De  Koninck's 
type  locality,  which  he  wrote  "  Moara  Creek,'*  to  the  north  of  Tamworth.  An 
illegible  label  would  easily  account  for  the  unconscious  error.] 

Syringopora  Porteri,  sp,  nov. 
(Pis.  XVIII,  Fig.  3  ;  XXXI,  Eigs.  1  and  2.) 

Sp,  Char. — Corallum  straggling,  forming  a  loosely  aggregated  mass,  somewhat 
auloporoid  in  appearance.  Corallites  circular,  apparently  of  no  great  length,  sub- 
parallel,  or  curved  and  distorted  in  growth,  one  and  a  half  to  two  millimetres  in 
diameter.  Walls  immensely  thickened,  enclosing  visceral  chambers  reduced  to 
mere  narrow  undivided  tubes.  Calices  bud-like,  expanding,  springing  from  the 
corallites  at  irregular  intervals,  either  singly,  or  alternate  on  opposite  sides  of  the 
parent  corallite,  or  two  or  more  developed  around  the  latter  at  the  same  level. 
Septa  numerous,  long,  but  small  in  diameter,  visible  with  an  ordinary  pocket 
lense.    Tabulae  scanty,  but  when  present  infundibuliform. 

Obs. — It  was  exceedingly  interesting  to  meet  in  the  same  deposit  with  two  species 
df  Syringopora,  both  possessing  auloporoid  or  cladochonoid  characters  in  the  form 
and  disposition  of  the  calices.  I  at  first  took  this  coral  to  be  only  a  large  variety 
of  8.  auloporoides,  but  the  microscopic  details  are  so  very  different  that  I  do  not  feel 
justified  in  uniting  them.  In  the  present  species  the  walls  are  inordinately  thick, 
and  although  they  are  substantial  in  S,  aulaporoides,  their  diameter  is  by  no  means 
equal  to  that  of  S.  Porteri.  Septa  are  likewise  plentifully  developed  in  the  latter, 
but  are  not  present  in  the  former.  Similarly,  tabulae  are  a  marked  feature  in  8. 
aukporoides,  but  very  scantily  distributed  in  S.  Porteri.  The  difference  in  the 
diameter  of  the  coralljtes  is  also  striking. 

The  ihode  of  growth  in  some  respects  resembles  that  of  Cladoe^ionus,  but  the 
existence  of  spiniform  septa  and  infundibuliform  tabulae  at  once  distinguish  8. 
Porteri.  I  would  tentatively  call  attention  also  to  a  general  resemblance  to 
Aulocystis,  SchlUter,*  but  until  more  is  definitely  known  of  the  habit  of  growth 
of  the  present  species  it  is  preferable  to  leave  it  where  placed. 

The  coralites  are  usually  filled  with  granular  calcite,  with  here  and  there  an 
edging  around  the  tissues  of  chalcedonic  quartz ;  in  places  the  wall  tissue  is 
replaced  by  this  mineral. 

Loc.  and  Horizon. — Moore  Creek,  near  Tamworth  (J9.  A.  Porter.) — Moore 
Creek  Limestone. 


*  AbfaandL  Geol.  Speclalkarte  preuw.  ThUring.  Stoaten,  1889,  VIII,  Heft  4,  p.  162. 
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Syringopora  novaD-cambrensis,  sp.  nov. 

(Pis.  XVIII,  Figs.  4  and  5 ;  XXIX,  Pig.  1 ;  XXXIII,  Figs.  1  and  2.) 

Sp,  Char, — Corallum  forming  moderately  large  masses.  Corallites  cylindrical, 
long,  straight,  oval  or  round,  with  an  average  diameter  of  two  millimetres,  very 
evenly  developed  and  equidistant.  Connecting  processes  simple  hollow  tubes  uniting 
the  corallites  at  very  regular  intervals,  and  practically  on  the  same  level  throughout 
the  corallum,  from  two  to  three  millimetres  apart,  at  times  filled  with  vesicular 
endothecal  tissue.  Walls  thick.  Septa  present,  but  very  irregularly  developed. 
TabulsD  numerous,  slightly  concave  to  definitely  infundibuliform,  in  a  few  instances 
horizontal ;  when  infundibuliform  the  aiial  tube  is  well  developed,  and  surrounded 
by  copious  enveloping  tabula. 

Obs, — ^A  very  regularly  grown  species,  partaking  in  a  marked  degree  of  characters 
that  one  is  accustomed  to  associate  with  Carboniferous  species. 

The  walls  are  thick,  and  composed  of  cloudy  and  here  and  there  laminated 
selerenchyma.  The  septa  are  very  irregular  in  their  occurrence,  and  always  few 
in  a  cycle,  but  when  present  short  and  spiniform,  and  conspicuously  darker  than 
the  surrounding  tissues.  8.  nova-cambrensis  possesses  the  undoubtedly  peculiar 
character  of  exhibiting  both  infundibuliform,  oblique,  slightly  concave,  or  even 
horizontal  tabulsD  all  in  the  same  corallite.  The  corallites  vary  in  diameter 
froni  one  and  a  half  to  two  and  a  quarter  millimetres,  but  the  average  is  two ; 
the  greatest  distance  observed  between  superimposed  connecting  processes  being 
five  millimetres.  The  wall  is  often  a  quarter  of  a  millimetre  thick,  and  the 
corallites  average  tiro  millimetres  apart. 

The  regularity  of  the  connecting  processes  when  seen  on  a  vertical  fractured 
surface  imparts  to  the  corallum  a  strong  resemblance  to  a  Fenestella,  with  large 
interstices  and  an  absence  of  pores.  In  this  respect  8,  novcB-cambrensis  approaches 
8.  verticillata,  Qoldf.*  In  the  parallelism  of  its  corallites,  an  affinity  can  be 
traced  to  the  Devonian  8.  cdpspiiosay  Goldf.,t  but  no  instance  of  bifurcation  has 
been  observed,  and  to  many  Carboniferous  species,  such  as  8.  reticulata^  Goldf.,^ 
and  S.  disfans,  Fischer.  §  Other  Devonian  forms  with  an  equal  resemblance  are 
8,  Maclurei,  Billings,  and  8.  perelegans^  Billings,  both  as  figured  by  Bominger. 

The  mineral  condition  is  that  of  crystalline  calcite,  with  a  few  scattered  specks 
of  chalcedonic  quartz. 

Loc.  and  lEarizon, — Thirty  miles  north-west  of  Tamworth  (i>.  A.  Forter,) — 
[?  Carboniferous.] 


*  Peir«(acta  GennaiiiiD,  1826, 1,  t  25,  f.  6a. 

t  Ibid,  t  25,  f.  9a. 

%  Ibid,  t.  25,  f.  8. 

I  Thomson,  Corals  Garb.  System  SootUuid,  1883,  p.  35. 
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Genus  Litophtllum,*  yen,  nov. 

Oen.  Char. — Corallum  of  very  simple  structure,  massive,  possibly  also  dendroid 
or  encrusting.  Corallites  monomorphic,  erect,  polygonal,  firmly  amalgamated; 
neither  monticules,  nor  acanthopores.  Walls  imperforate.  Septa  none,  nor  are 
the  visceral  chambers  partially  divided  by  longitudinal  imperfect  lamelltD.  Tabulae 
complete  and  very  regular,  but  not  continued  across  contiguous  corallites  so  as  to 
give  rise  to  horizontal  continuous  layers.    Increase  by  intermural  gemmation. 

Litophyllum  Konincki,  Eth.Jil,  and  Foord. 

(Pis.  XVIII,  Fig.  7 ;  XXXVI;  XXXVII,  Eig.  1.) 

Amplexopora  Konincki,  Eth.  fil.  and  Eoord,  Ann.  Mag.  Nat.  Hist.,  1884,  XIV  (5), 

p.  178,  t.  6,  f .  3-3(?. 

Amplexopora  Konincki^  Eth.  fit.,  G^ol.  and  Pal.  Q*Land,  &c.,  1892,  p.  55,  t.  2, 

f .  7-9a. 

Sp.  Char.—  Corallum  massive,  large,  different  colonies  growing  on,  or  attached  to 
one  another.  Corallites  subpolygonal,  straight,  variable  in  size,  but  always  minute, 
from  three  to  four  in  the  space  of  one  millimetre,  the  angles  rounded.  Walls 
somewhat  thickened,  when  the  outline  becomes  less  polygonal.  Tabulae  complete, 
remarkably  regular,  thin,  horizontal,  distant,  opposite  or  sub-opposite  in  contigu- 
ous tubes,  four  or  five  in  the  space  of  one  millimetre. 

Obs, — This  coral,  which  I  have  selected  as  a  type  of  a  suggested  new  genus,  is 
remarkable  for  the  simplicity  of  its  structure  ~  no  septa,  no  subdivision  by  longi- 
tudinal lamellae,  no  dissepimental  or  other  vesicular  tissue,  no  columella,  no  mural 
pores,  no  obliquity  of  calice  mouths,  but  simple  tubes  opening  on  the  surface  at 
right  angles  to  their  longest  diameters,  and  subdivided  by  a  plentitude  of  tabulae — 
and  as  I  hope  to  show  later  on,  differing  in  these  particulars  from  others  that  may 
be  regarded  as  its  allies. 

Examples  from  the  Tamworth  District,  collected  by  Prof.  T.  W,  E.  David,  exhibit 
a  remarkable  similarity  in  structure,  to  those  from  the  type  locality  near  Towns- 
ville,  not  only  micro-  but  also  macroscopically,  so  much  so  indeed  that  it  would 
be  difficult  to  separate  them,  were  it  not  for  the  possession  of  authenticated 
examples.  As  a  New  South  Wales  form  this  was  first  made  known  to  me  through 
specimens  collected  by  Mr.  William  Anderson,  late  of  the  New  South  Wales 
Geological  Survey. 

Spiniform  corallites  were  figured  by  Mr.  A.  H.  Eoord  and  myself  from  the 
original  specimens,  and  in  consequence  of  their  otherwise  simple  structure  the 
latter  were  referred  to  the  genus  Amplexopora,  Ulrich.     I  am  now,  however, 

*  Air^T,  pl*in,  simple,  onadomed. 
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strongly  of  opinion,  that  such  do  not  exist,  and  we  must  have  been  misled  by 
deceptive  appearances.  There  are  certainly  no  spiniform  corallites  in  the 
Tamworth  specimens,  and  I  have  re-examined  examples  from  the  type  locality, 
without  again  observing  them.  The  only  difference  between  the  Tamworth  and 
Eeid's  G^ap  corals,  that  I  can  detect,  is,  that  in  the  former  the  polygonal  outline  of 
the  corallites  is  to  a  large  extent  lost  through  thickening.  Mr.  Poord  and  myself 
remarked  that  we  were  ^'  at  first  under  the  impression  that  it  might  be  a  Ohtstetes,^* 
and  the  first  impression  was,  1  believe,  much  nearer  to  the  truth  than  the  subsequent 
determination.  I  suspect  the  misconception  arose  from  a  peculiar  discolouration 
of  the  walls  sometimes  visible  at  the  angles  of  junction  of  the  corallites,  and 
occasionally  also  in  the  walls  between  these  points.  The  evidence  afforded  by 
vertical  sections  at  once  proves  the  absence  of  any  structure  approaching  that  of  an 
acanthopore.  This  being  the  case,  the  question  arises  to  what  genus  of  Tabulata, 
this  coral  of  such  remarkably  simple  structure,  should  be  referred. 

The  absence  of  mural  pores  at  once  removes  Amplexopora  Konincki  from  all 
genera  of  the  Favositid®  ;  the  want  of  infundibuliform  tabula)  eliminates  it  from 
the  Syringoporidae,  and  the  ThecidsB  need  not  be  referred  to ;  the  monomorphic 
corallites  forbid  any  reference  to  the  HeliolitidsD ;  •  the  massive  form  of  the 
corallum,  to  say  nothing  of  other  features,  removes  it  from  the  Halysitido)  and 
AuloporidsD  ;  the  absence  of  psendo-septa,  in  the  form  of  longitudinal  inflections 
of  the  corallite  walls,  renders  a  reference  to  the  TetradiidsB  hardly  necessary, 
whilst  the  entire  absence  of  mesopores,  acanthopores,  and  monticules  places  it 
quite  outside  the  MonticuliporidsB,  leaving  for  consideration  three  genera,  viz. — 
Ohoftetes,  Beaumontia,  and  Dania^  the  two  latter  being  very  imperfectly  known. 

The  simple  structure  seen  in  Litophyllum  is  repeated  in  Ohieteies,  viz.,  the  close, 
erect,  more  or  less  prismatic,  completely  amalgamated,  monomorphic  corallites, 
with  non-oblique  calicos ;  absence  of  mural  pores  and  septa,  and  the  presence  of 
complete,  horizontal  tabulsB.  On  the  other  hand,  there  is  not  a  single  instance  of 
the  inflection  of  the  walls,  first  pointed  out  in  Ohceietes  by  Lonsdale  as  an 
indication  of  fission,  and  usually  called  the  "  septal  tooth,"  for  in  this  instance 
the  colony  augments  by  intermural  gemmation.  Under  these  circumstances  the 
present  coral  cannot,  with  propriety,  be  referred  to  Chaietes. 

In  Beaumontia  there  are  neither  septa  nor  mural  pores,  at  least,  so  far  as  I 
know,  these  organs  have  not  been  shown  to  exist  in  Beaumontia^  although  tho 
presence  of  mural  pores  has  been  suspected,*  and  the  genus  placed  by  Lindstromt 
in  the  Favositidae,  but  on  what  evidence  I  do  not  know.  The  tabulae  are 
irregular,  or  vesicular,  J  and  the  walls  do  not  appear  to  be  amalgamated  in  the  same 


*  Nicholson,  Tab.  Corals  Pal.  Period,  1879,  p.  S29. 

t  Ann,  May.  Nat.  Hist.,  1876,  XVIII  (4),  p.  16. 

X  Edwards  and  Haime,  Brit  Foss.  Corals,  Pt  3, 1852,  t  45,  f.  1. 
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SjeDse  as  in  Oha^fetes  and  Litophyllum.  In  Beaumof^tia  the  corallites  separate  on 
fracture  and  display  the  exteriors,  but  in  both  the  genera  named  fracture  invariably 
lays  open  the  interiors  of  the  corallites. 

Some  doubt*  has  been  assigned  to  the  characters  given  by  Edvrards  and  Haime 
of  their  genus  Bania,  but  if  the  observations  of  these  eminent  Naturalists  are 
correct,  Dania  fulfills  all  the  requirements  necessary  for  the  inclusion  in  it  of  the 
present  coral,  except  in  one  important  particular.  Edwards  and  Haime  describedf 
Dania  as — **Corallum  massive,  composed  of  prismatic  corallites,  which  are  in- 
timately united  by  their  well-developed  walls.  Tabulffi  completely  horizontal,  and 
continued  across  contiguous  corallites  in  such  a  manner  as  to  give  rise  to  continuous 
lamellsB,  which  divide  the  entire  mass  into  a  series  of  superimposed  strata.  Calices, 
subpolygonal.  No  traces  of  septa."  To  this  Prof.  AUeyne  Nicholson  addsj — 
"  It  is  clear  from  their  description,  and  still  more  from  their  figures,  that  Dania 
Huroniea  is  a  ChsBtetpid  or  Monticuliporoid  Coral ;  and  it  is  also  clear  that  the 
single  character  emphasised  by  Milne-Edwards  and  Haime — namely,  the  presence 
of  tabulsB  placed  at  corresponding  levels  in  contiguous  tubes — is  not  of  itself 
BuflScient  for  generic  characterisation.**  It  seems  to  me  that  Prof.  Nicholson,  in 
these  and  his  succeeding  remarks,  has  generalised  too  hastily,  for  if  Dania  huroniea 
does  not  possess  the  wall  inflection  known  as  the  "  septal  tooth,''  and  if  the  tabulae 
fracture  lines  are  constant  throughout  several  species,  I  fail  to  see  how  it  can  be 
properly  referred  to  Chatetes,  for  in  the  latter  these  lines  of  separation  are  not 
only  inconstant  in  the  same  species,  but  absent  in  some,  just  as  in  Sienopora 
also,  and  entirely  absent  in  Litophyllum, 

It  will  be  observed  that  Dania  and  Litophyllum  both  agree  in  the'  absence  of 
septa  and  mural  pores,  and  it  might  be  argued  that  it  would  have  been  better  to 
refer  the  Australian  coral  to  Dania  rather  than  propose  a  new  genus  for  its 
reception,  but  from  the  uncertain  position  occupied  by  the  former,  I  have  preferred 
to  adopt  the  course  here  taken.  Again  in  establishing  this  genus  I  do  not  forget 
that  the  "septal  tooth"  in  Ohmteia  is  sometimes  "barely  perceptible,  or  even 
wholly  ab8ent."§  It  is,  however,  very  rare  to  meet  with  a  true  OhcBictes  in  which 
this  longitudinal  inflection  of  the  corallite  wall  cannot  be  perceived  in  some  of  the 
tubes,  but  in  all  the  examples  of  Lifophyllum  Konincki  that  I  have  examined,  I 
have  failed  to  detect  a  single  instance  of  its  presence.  I  can  only  conclude  from 
this  that  the  reproduction  in  the  latter  was  not  fissiparous.  Even  in  Chcetetet 
proper  the  walls  are  more  or  less  thickened,  the  primordial  wall  becoming  lost. 
This  is  shown  in  figures  of  O.  septosus,  Flem.,  sp.,  and  C.  radians,  Fischer,  published 
by  Prof.  AUeyne  Nicholson  and  myself,  ||  but  there  is  not  that  rounding-off  of  the 
corallite  angles  met  with  in  L.  Konincki,  the  polygonal  outline  in  the  latter  to  a 
very  great  extent  becoming  lost. 

•  Nicholson,  Tab.  Corald  Pal.  Period,  1879,  p.  328. 

t  Polyp.  Fobs.  Terr.  Pal.,  1851,  p.  275. 

J  L**c.  cit.,  p.  328. 

§  Nicholson  and  Etherid^e,  Junr.,  Proc.  Linn.  Soc  ^Zool.),  1878,  XIII,  p.  364. 

a  Proc.  Linn.  Soc.  (Zool.),  1878,  XIII,  t.  19,  f.  3  and  9. 
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It  is  not  impossible  that  Chatefes  hyperhoreus,  "N.  and  E.,*  may  fall  into  LitO' 
phyllum^  for  no  "  trace  of  a  septal  apparatus,  or  of  septal  teeth'*  was  observed  in 
its  structure.     An  investigation  of  C.  tenuis^  Hall^f  is  also  advisable. 

In  examples  from  the  first  of  the  localities  mentioned  below  the  corallites  are 
generallv  filled  with  crystalline  quartz,  with  here  and  there  a  lining  of  crystalline 
calcite.  In  those  from  the  second  locality  the  infilling  is  entirely  crystalline 
calcite. 

Loc.  and  Horizon. — Manilla  Bead,  fifteen  miles  north  of  Tamworth  (JV,  Ander- 
son,) ;  Moore  Creek,  near  Tamworth  (T.  W.  E,  David,) — Moore  Creek  Limestone. 


III. — Summary, 

The  corals  described  in  previous  pages  group  themselves  into  three  well-marked 
horizons — 

1.  Moore  Creek  Limestone,  Moore  Creek,  near  Tamworth. 

2.  Woolomol  Limestone,  Parish  of  Woolomol,  near  Tamworth. 
8.  Moonbi  Limestone,  Beedle's  Freehold,  near  Moonbi. 

The  assemblage  of  species  under  Nos.  1  and  2  indicate  that  the  limestones  are 
nearly  related,  belong  to  the  same  series  of  rocks,  and  are,  taking  into  considera- 
tion the  absence  of  other  distinctive  fossils,  in  all  probability  homotaxial  with  the 
Middle  Devonian  of  Europe  and  America.  The  species  occurring  at  these  two 
localities  are  as  follows  : — 

1.  Moore  Creek  Limestone. 

Diphyphyllum  robustum,  Ethfil, 
Sanidophyllum  Davidis,  EthfiL 
Spongophyllum  giganteum,  Eih.fih 
Actinocystis  ?  comu-bovis,  Eth,Jil, 
Microplasma  parallelum,  Eth,Jil. 
Favosites  gotlandica,  Lamk. 

„       ?  Crummeri,  Efh,Jll. 
Heliolites  porosa,  OoJdf, 
Syringopora  auloporoides,  De  Kon, 

„         *  Porteri,  Eth.fil, 
Litophyllum  Konincki,  Eth,fil,  and  Foard, 


•  Loc.  cit,  p.  867,  t.  19,  f.  11,  12,  t.  20,  f.  13,  14. 

t  111  Dev.  Fossils :  Corals  Up.  Helderbei^  and  ikamilton  Oroupfl,  1876,  t.  87,  f.  6-10. 
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2.  Woolomol  Limestone. 
Actinocystis  ?  comu-bovis,  Eth.Jil, 
Eavositos  gotlandica,  Lamk. 

„       basaltica,  Gold/.,  var.  salebrosa,  Eth  Jil. 
?      „        squamulifera,  Eth,fil, 
Heliolites  porosa,  Gold/. 
Sjringopora  auloporoides,  Be  Kon. 

With  regard  to  the  third  locality,  little  or  nothing  is  known  about  its  strati- 
graphical  position,  but  I  am  inclined  to  believe  that  it  will  be  found  to  be  somewhat 
older  than  the  Woolomol  and  Moore  Creek  Limestones.     The  corals  are : — 

Eavosites  gotlandica,  Lamk.,  Tar.  moonbiensis,  Eth,  Jil, 
„        multitabulata,  Eth.Jil, 
„        (c.f .  F.  Porbesi,  Ed,  and  H.) 
?  Pittmani,  Eth,fil, 

The  bed  occurring  at  the  Manilla  Boad,  fifteen  miles  north  ol  Tamworth,  and 
containing  Litophyllum  Koninckiy  E.  and  F.,  is,  almost  to  a  certainty,  on  the  same 
horizon  as  Nos.  I  and  2. 

The  locality  referred  to  as  thirty  miles  north-west  of  Tamworth  need  hardly  be 
referred  to,  as  the  one  species  from  thence  {Syringopora  nova^ambrensis,  Eth.  fil.) 
does  not  of  itself  offer  sufficient  evidence  of  age,  but  as  the  country  to  the  west 
and  north-west  of  Tamworth  is  occupied  by  Carboniferous  rocks,  it  is  probably 
from  some  portion  of  that  formation. 

I  am  much  indebted  to  Mr.  T.  Whiteleggo,  of  the  Australian  Museum,  for  pre- 
paring the  micro-negatives  from  which  the  microscopic  enlargements  of  some  of 
the  corals  have  been  reproduced. 

Supplementary  Note, — At  p.  157  I  referred  to  Spongophyllum  contorti'Septatum, 
var.  profcursor,  Weissermel.  When  the  final  proof-sheets  of  this  paper  were 
passing  through  the  press,  I  for  the  first  time  made  the  acquaintance  of  Dr.  G, 
Lindstrom's  most  excellent  essiay  *  On  the  "  Corallia  Baltica"  of  Linnaeus.'*  No 
one  is  more  competent  to  publish  a  paper  on  this  important  subject  than  the 
eminent  author  named,  both  from  his  extensive  knowledge  of  Palaeozoic  Corals, 
and  his  unrivalled  means  of  access  to  all  that  concerns  his  great  countryman  and 
fellow  Naturalist.  As  a  synonym  of  one  of  the  Baltic  corals,  Madrepora  stellaris^ 
Linn.,t  Dr.  Lindstrom  places  Spongophyllum  cantortiseptatum,  Dyb.,  which  was 
referred  to  Endophyllum  by  Weissermel,  who  also,  as  previously  stated,  established 
a  var.  prwcuraor.  Finally,  Dr.  Lindstrom  refers  the  whole  of  these  to  Ptycho^ 
phyllum^  as  P,  stellaris,  Linn.  sp.  This  wholly  depends  on  the  limit  that  is  to  be 
assigned  to  the  genus  Ptychophyllum^  beyond  those  characters  given  by  its 
founders,  Edwards  and  Haime.  It  does  not  seem  to  me  that  Dybowski's  species 
and  WeissermeFs  variety  can  be  placed  in  Ptychophyllum  unless  the  characters  of 
the  latter  are  widely  extended,  any  more  than  the  coral  for  which  I  have  proposed 
the  name  of  Sanidophyllum, 

•  Ofver.  K.  Vet.  Akad.  Fttrhindl.  Stockholm,  1896,  Zn,  No.  9,  p.  615. 
t  p.  630. 


PLATE  XVI. 

SanidophjUum  Davidis,  Eth.Jll. 

Portion  of  the  weathered  surface  of  a  large  colony,  two-thirds  the  natural  size. 
Seven  or  eight  lines  of  corallites  may  be  distinguished,  some  in  section,  and 
others  partly  in  the  round,  united  by  the  successive,  regularly  superimposed 
connecting  floors,  and  the  interspaces  filled  with  matrix ;  Moore  Creek. 


Pieoims-Bim.  Sumcr.  N.S.Wilis.  Vol  VI.  Punc  XVI. 
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PLATE  XVII. 

SanidophjUam  Dayidis,  Eth.JU, 

Fig.  I.  Corallites,  seen  from  above,  on  weathered  surface  of  limeBtone.  A.t  the 
lower  end  of  the  figure  a  corallite  is  visible  partially  surrounded  by  a  frill, 
which  is  either  one  of  the  superimposed  platforms,  or  the  calicinal 
margin  of  an  old  corallite ;  Moore  Creek. 

Favosites,  <p.  ind. 
Fig.  2.    Pjriform  corallum  of  a  species  allied  to  JBiivonies  Farbe9iy  Ed.  and  H. 
Fig.  3.    A  portion  of  a  corallite,  showing  septa  and  mural  pores,    x  8. 

Beedle's  Freehold. 

Alveolites  ?  ip.  ind. 
Fig.  4.    Portion  of  a  mass  of  small  broken  stems,  or  branches,  highly  altered. 
Fig.  5.    A  fragment,  showing  traces  of  calicos,    x  4. 

Near  Tamworth. 


Bccoms-Gim.  Sunir.  /V.S.Waus.  Vol  VI. 


Pure  XVII. 


PLATE  XVIII. 

Earosites?  Pittmani,  Uth.fil, 
Eig.  1.    Portions  of  the  corallum. 
Fig.  2.     Calicos  showing  mural  pores,    x  2. 

Beedle's  Freehold. 

Sjringopora  Corteri,  Eth,  fil. 
Fig.  8.    Portion  of  the  corallum  ;  Moore  Creek. 

Sjringopora  norsD-cambrensiSy  Eth.fil, 
Fig.  4.    Portion  of  the  corallum  in  transrerse  section,  polished. 
Fig.  6.    The  same  in  rertical  section,  fractured. 

N.  W.  of  Tamworth. 

Fayosites  multitabulata,  Eth.fil. 
Fig.  6.    Calicos,  with  mural  pores,    x  2 ;  Beedle*s  Freehold. 

Litophyllum  Konincki,  Eth.JU,  and  Mard, 
Fig.  7.    A  few  corallites  seen  in  vertical  fractured  sections.    1 2 ;  Moore  Creek. 


RicoRos-OiOL.  Smm.  N.S.Wues.  Vol.  VI,  Pun  XVIII. 


PLATE  XIX. 

Microplasma  parallelam,  Eth.fil, 
Fig.  1.    Portion  of  the  coraNum. 
Fig.  2.    Three  corallites.    x  2. 

Meore  Creek. 

• 

HelioUtes  porosa,  Gh)l4/u9t. 

Fig.  3.  Portion  of  a  corallum  in  horizontal  view,  showing  antopores,  siphonopores, 
and  tabulffi  in  the  former,    x  2. 

Fig.  4.  Portion  of  a  corallum  viewed  verticallj,  showing  antopores,  siphonopores, 
and  the  tabul®  in  both,    x  2. 

Moore  Creek. 

Favosites  ?  Crummeri,  Xth.fih 
Fig.  5.    Portion  of  a  corallum. 
Fig.  6.    Several  calices.    x  4. 

Moore  Creek. 

Sanidophyllum  Davidis,  Eth,  fih 

Fig.  7.  Vertical  section  of  a  corallite,  prepared  for  the  microscope,  showing 
portions  of  septa,  vesicular  tabul»,  and  connecting  floors,  x  2 ;  Moore 
Creek. 


Ricmm-OiOL.  Smm,  N.S.Wties.  Vm  VI.  Pure  XIX. 


PLATE  XX. 


Spongophyllum  giganteum,  Eth,  fil. 

Fig.  1.    Portion  of  a  large  corallum  seen  from  above. 

Fig.  2.    Horizontal  section  of  corallites  prepared  for  the  microscope,    x  2. 

Fig.  8.    A  similar  section,    x  2. 

Moore  Creek. 

Sanidophyllum  Dandis,  Eth.fiL 

Fig.  4.    Vertical  section  of  a  corallite  prepared  for  the  microscope,    x  2. 
Fig.  5.     Similar  horizontal  section,    x  2. 

Moore  Greek. 


1 
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PLATE  XXI. 


Actinosystis  comu-bovis,  Eth.Jil, 

Fig.  1.  Transverse  section  of  portion  of  the  corallum,  prepared  for  the  micro- 
scope, showing  the  peripheral  vesicular  area,  intermediate  septal  zone, 
and  central  vesicular-tabulate  area,    x  2. 

Fig.  2.    Similar  view  of  the  weathered  upper  surface,  with  like  details. 

Moore  Creek. 

Favosites  basaltica,  Ooldf.^  var.  salebrosa,  Eih.fil. 

Fig.  8.     Portion  of  the  weathered  upper  surface  of  the  corallum.    x  2. 

Fig.  4.  Portion  of  the  weathered  surface,  side  or  vertical  view,  showing  tabul®. 
x2. 

Fig.  5.    Similar  to  Fig.  4,  but  more  highly  weathered,  showing  mural  pores,    x  2. 

Woolomol. 
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PLATE  XXII. 

Favosites  gotlandica,  Linn. 

Fig.  1.  Vertical  section  prepared  for  the  microscope,  showing  the  somewhat 
thickened  walls,  and  almost  horizontal  tabula,  reproduced  from  a  micro- 
photograph.    X  12. 

Fig.  2.     Similar  horizontal  section  without  septa,     x  12. 

Moore  Creek. 
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PLATE  XXIII. 


Favosites  gotilandica,  Linn. 

Pig.  1.    Vertical  section  prepared  for  the  microscope,  showing  walls  thickened 
in  PL  XXII,  Pig.  1,  and  similar,  almost  horizontal  tabnl®.      x  12. 

Pig.  2.    Similar  horizontal  section,  showing  septa,    z  12. 

Woolomol. 


_j 
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PLATE  XXIV. 


Favosites  basaltica,  Qoldf,^  var.  moonbienaiB,  Eth.fil. 

Pig.  1.    Vertical  section  prepared  for  the  microscope,  showing  cloie,  more  or  less 
horizontal  tabul».    z  12. 

Fig.  2.    Similar  horizontal  section.    At  the  angles  of  each  corallite  are  light  spots 
resembling  some  conditions  of  '*  spiniform  corallites."      x  12. 

Beedle*8  Freehold. 
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PLATE  XXV. 


Heliolites  porosa,  Qoldf, 

Fig.  1.    Vertical  section  of  part  of  a  corallum,  prepared  for  the  microscope, 
showing  autopores  and  siphonopores.    x  12. 

Fig.  2.    Similar  horizontal  section,  two  of  the  autopores  with  septa  and  three 
without.    X  12. 

Woolomol. 
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PLATE  XXVI. 


Favosites  multitabulata,  Eth.  JiL 

Fig.  1.  Vertical  section  of  part  of  a  coraUum,  prepared  for  the  miorosoope, 
showing  the  remarkably  close  tabul»,  and  the  mnral  pores  in  two  alter- 
nate series,    x  12. 

Fig.  2.  Similar  horizontal  section.  The  mural  pores  are  here  and  there  aeen 
cutting  the  corallite  walls,    z  12. 

Beedle's  Freehold. 
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PLATE  XXVII. 

Favoftites  basaltica,  Goldf.y  var.  salebrosa,  Ethfil. 

Eig.  1.    Vertical  section,  prepared  for  the  microscope,    x  12. 

Fig.  2.    Similar  horizontal  section,  the  coraUites  with  thickened  walls,      x  12 

"Woolomol. 


Ricosos-Oiu.  Sumr,  U.S.  W»iis.  Vu.  VI.  Pun  XXVII. 


PLATE  XXVIII. 

Sjringopora  auloporoides,  De  Kon, 

Eig.  1.    Horizontal  section  of  four  corallites,  prepared  for  the  micrpscopOy  show- 
ing tabulsB.     z  12. 

Eig.  2.    More  or  less  similar  vertical  section,    z  12. 

Woolomol. 


Simos-eiot.  Smm.  N.S.Wues.  Vol.  VI.  Pun  XXVIII. 
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PLATE  XXIX. 

Syriixgopora  noTs-caml^rensis,  Eth.Jil. 

Fig.  1.  Horizontal  section  of  four  coraUites,  more  or  less  prepared  for  the 
microscope,  showing  the  cut  edges  of  tabul®,  and  a  connecting  process. 
X  12 ;  N.  W.  of  Tamworth. 

Favosites  basaltica,  Qoldf,,  var.  moonbiensis,  Eth,JU. 

Fig.  2.  Vertical  section  of  several  corallites,  prepared  for  the  microscope,  show- 
ing close  set  tabulfe.    z  12 ;  Beedfe's  Freehold. 
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PLATE  XXX. 


Microplasma  parallelum,  Uth.fil. 

Fig.  1.    Vertical  section  of  a  corallite,  prepared  for  the  microscope,  showing  the 
divided  vesicular  tissue,     x  12. 

Fig.  2.     Similar  horizontal  section  of  corallites,  showing  the  cut  edges  of   the 
vesicles,    z  12. 

Moore  Creek. 
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PLATE  XXXI. 

Syrmgopora  Porteri,  Eth.Jil. 

Fig.  1.    Horizontal  Bection,  prepared  for  the  microscope,  showing  the  greatlj 
thickened  walls,    x  12. 

Fig.  2.    Similar  yertical  section,  showing  thickened  walls  and  septa,    x  12. 

Moore  Creek. 
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PLATE  XXXII. 

Diphjphyllum  robustum,  Eth,  fiU 

Fig.  1.    Horizontal  section,  prepared  for  the  microscope,    z  12. 
Fig.  2.    Similar  vertical  section,    z  12. 

Moore  Creek. 
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PLATE  XXXIII. 

Syringopora  noviB-cambienfliB,  Eth.fiU 

Fig.  1.    Vertical  section,  prepared  for  the  microscope,  showing  portions  of  two 
corallites,  with  infundibulif orm  and  oblique  tabnls.    z  12. 

Fig.  2.    The  same,  and  a  few  almost  horizontal*tabulaB.     z  12. 

N.  W.  of  Tamworth. 


BccoKDs-GiOL  Sumr.  N.S.Wms.  Vol.  VI.  Pun  XXXIII. 


PLATE  XXXIV. 


FavoBites  f  Pittmani,  Mh.  fil. 

Kg.  1.    Horizontal  section,  prepared  for  the  microsco; 
thickened  condition  of  the  walls,    x  12. 

Fig.  2.    Similar  vertical  section,    x  12. 

Beedle's  Freehold. 
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PLATE  XXXV. 


FavoBitee  ?  Crummeri,  Eth.JU, 

Fig.  1.    Horizontal  section,  prepared  for  the  microBcopei  showing  the  thickened 
walls  of  the  corallites  and  a  few  calices.    x  12. 

Fig.  2.    Similar  vertical  section,  too  indifferent  for  description,    x  12. 

Moore  Creek. 
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PLATE  XXXVI. 


Litophyllum  Koninckii,  Eth.Jil.  and  Foord, 

Fig.  1.     Horizontal  section,  prepared  for  the  microscope,  showing  the  corallites 
and  their  non-septate  character,    x  12 ;  Moore  Creek. 

Fig.  2.    A  similar  section  of  a  specimen  with  less  polygonal  corallites.    x  12; 
Manilla  Boad. 
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PLATE  XXXVII. 


Litophyllum  Koninckii,  Eth.Jih  and  Foard, 

Fig.  1.    Vertical  section,  prepared  for  the  microscope,  showing  tabula,    z  12. ; 
Manilla  Boad. 

Diphjphyllum  robustum,  Eth.Jil, 

Fig.  2.  Horizontal  section,  prepared  for  the  microscope,  too  indifferent  for  des- 
cription,    z  12 ;  Moore  Creek. 
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PLATE  XXXVIII. 


Actinocystifl  comu-bovis,  Eth,Jil. 

Fig.  1.    A  somewhat  imperfect  corallum,  side  view,  showing  the  weathered  cjsts 
or  vesicles  of  the  peripheral  area ;  Moore  Creek. 

Saaidopbyllum  Davidis,  Eth,JiL 

Fig.  2.     Horizontal  section  of  a  corallite,  prepared  for  the  microiscope.     x  2 ; 
Moore  Creek. 

Spongophyllum  giganteum,  Eth.Jil, 

Fig.  3.    Vertical  section  of  a  corallite,  prepared  for  the  microscope,  showing  the 
outer  vesicular  and  septal  areas,    z  2 ;  Moore  Creek. 

Favosites  squamulifera,  Eth,Jil, 

Fig.  4.     Portion  of  a  weathered  corallum.     x  2. 

Fig.  5.    Portions  of  four  corallites,  showing  tabulae,  some  complete,  others  incom- 
plete and  leaf  or  tongue-like,  also  mural  pores,     x  4. 

**  Tamworth,"     (  ?  Woolomol.) 
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Page  217,  line  'l^fw  Blanej  read  Blayney. 
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„  304,  „  20  „  Blaney  read  Blayney. 
.,  305,  ,.  32  „  Fatriash  „  Falnash. 
„    308,    „  19    „    Subteraanean  read  Subterranean. 
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I, — Introduction, 
,  The  following  bibliography  aims  at  being  a  guide  to  the  more  important  reports 
and  papers  dealing  with  the  economic  minerals,  their  associations,  occurrences, 
and  discovery  as  far  as  concerns  Xew  South  "Wales.  Much  of  the  literature  of 
this  subject  is  contained  in  the  Annual  Beports  of  the  Department  of  Mines, 
New  South  Wales,  in  the  form  of  Eeports  from  the  oflBcers  of  the  Geological 
Survey,  Inspectors  of  Mines,  Wardens,  Warden's  Clerks,  and  Mining  Eegistrars. 
In  the  case  of  the  last  three  classes  of  Beports,  only  those  that  have  been  thought 
to  be  more  important  have  been  selected. 

Since  1891  the  publishing  in  detail  of  the  reports  of  the  Wardens  and  Mining 
Registrars  has  been  discontinued,  and  they  arc  now  abstracted  and  incorporated 
in  the  Annual  Statements  of  the  Under  Secretary,  which  are  to  be  found  in  the 
earlier  parts  of  the  respective  volumes.  These  reports  also  contain  statistical 
notes  on  the  mineral  production  of  the  Colony. 

Many  reports  on  this  subject,  of  prime  interest,  are  to  be  found  in  theJYotes 
and  Proceedings  of  the  Legislative  Council  of  New  South  Wales  for  1861-58, 
which  contain  reports  by  the  Bev.  W.  B.  Clarke,  Stutchbury,  and  Hargraves,  and  the 
various  Gold  Commissioners.  The  majority  of  these  were  republished  in  England 
in  the  form  of  Parliamentary  Papers — "  Correspondence  and  Further  Papers 
relating  to  the  Becent  Discovery  of  Gold  in  Australia,"  during  the  years  1852-56. 

It  has  not  been  deemed  expedient  to  publish  references  to  the  large  number  of 
assays  and  analyses  that  appear  from  year  to  year  in  the  Annual  Beports  of  the 
Department,  as  it  has  been  thought  that  this  course  would  swell  the  index  grevUy 
without  giving  any  corresponding  benefit.  It  has  alio  not  been  considered  feasible 
to  include  in  this  "  List  '*  references  to  articles,  as  a  rule  unsigned,  appearing 
in  local  papers. 

Beferences  to  a  few  general  works  dealing  to  a  greater  or  less  extent  with  the 
Mineral  Industry  of  the  Colony  have  not  in  all  cases  been  classed  under  each 
mineral  heading,  but  from  their  titles  they  will  appeal  to  all  enquirers  into  the 
subject : — 

(I.)  Clarke  (W.  B.)    Bemarks  on  the  Sedimentary  Pormations  of  New  South 
Wales,  &c.     (8vo.     Sydney,  18G7,  1871,  1875,  and  1878.) 

The  first  edition  of  this  work  was  included  in  "  The  Catalogue  of  the 
Natural  and  Industrial  Products  of  New  South  Wales"  (pp.  65-80) 
prepared  for  the  Paris  Exhibition  of  1867.  It  was  also  republished  in 
the  "  OflBcial  Becord  of  the  International  Exhibition  of  Australasia," 
Melbourne,  1867,  and  in  the  American  Journal  of  Science,  1868,  XLV  (2), 
pp.  334-353.  The  second  (1871)  edition  was  included  in  the  "Beport 
of  the  Intercolonial  Exhibition  of  1870,"  held  at  Sydney,  and  also  in 
'*  The  Industrial  Progress  of  New  South  Wales."     The  third  (1875) 
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edition  was  printed  in  the  "  Mines  and  Mineral  Statistics  of  New  South 
"Wales  "  prepared  for  the  Philadelphia  Exhibition.  The  fourth  edition, 
greatly  enlarged,  was  published  at  Sy/iney,  as  a  separate  work  in  1878. 

(2.)  LiTERSiDGE  (A.)  The  Minerals  of  New  South  Wales.  (8vo.  Sydney, 
1888.)  The  first  edition  of  this  work  appeared  as  a  paper  read  before 
the  Royal  Society  of  N.  S.  Wales  in  1874  (Trans.  R.  Soc.  N.  S. 
Wales  for  1876  (1876),  IX,  pp.  153-215).  The  second  edition  was 
included  in  the  1882  edition  of  the  "  Mineral  Products  of  New  South 
Wales."  Many  other  papers  by  Professor  Liversidge  dealing  with  the 
minerals  of  N.  S.  Wales  from  the  scientific  mineralogical,  and  not 
economic,  side  have  been  published  in  the  Journal  of  the  Soyal  Society  of 
N.  S.  Wales ;  these,  for  the  reasons  aboye  given,  are  not  all  quoted  in 
the  list. 

(3.)  The  Mineral  Products  of  New  South  Wales.  (4to.  Sydney,  18S2.) 
This  work  includes : — 

(o.)  Wood  (H.)     Mineral  Products  of  New  South  Wales. 

(6.)  Wilkinson  (C.  S.)     Notes  on  the  Geology  of  New  South  Wales. 

(c.)  LiTEBSinaE  (A.)    Description  of  the  Minerals  of  New  South  Wales. 

(J.)  Ethebidoe  (B.,  Junb.)  and  Jack  (R.  L.)  Catalogue  of  Works, 
Papers,  Reports,  and  Maps  on  the  Geology,  PalcDontology,  Mineralogy, 
&c.,  <&c.,  of  the  Australian  Continent  and  Tasmania. 

(4.)  The  Mineral  Products  of  New  South  Wales.  2nd  edition.  (4to.  Sydney, 
1887.)     Contains  :— 

(a.)  Wood  (H.)     Mineral  Products  of  New  South  Wales. 

(5.)  Wilkinson  (C.  S.)    Notes  on  the  Geology  of  New  South  Wales. 

(c.)  Mackenzie  (J.)  Description  of  the  Seams  of  Coal  Worked  in  New 
South  Wales. 

(5.)  Ltne  (C.)  The  Industries  of  New  South  Wales.  (8vo.  Sydney, 
1882.)  [Contains  short  accounts  of  Gold,  ISilver,  Coal,  Iron,  Copper, 
Tin,  and  Shale  Mining.] 

(6.)  The  Industrial  Progress  of  New  South  Wales :  being  a  Report  of  the 
Intercolonial  Exhibition  of  1870,  at  Sydney ;  together  with  a  variety  of 
papers  illustrative  of  the  Industrial  Resources  of  the  Colony.  (8vo. 
Sydney,  1871.    By  Authority.)     Contains : — 

(a.)  Clabke  (W.  B.)  Remarks  on  the  Sedimentary  Formations  of  New 
South  Wales,  <&c.    2nd  edition,  p.  505. 

(5.)  Clabke  (W.  B.)  On  the  Progress  of  Gold  Discovery  in  Australasia, 
from  1860  to  1871,  p.  533. 

((?.)  Keene  (W.)     New  South  Wales  Coal-fields,  p.  557. 

{d,)  Tatlob  (N.)  and  Thompson  (A.  M.)  On  the  Occurrence  of  the 
Diamond  near  Mudgee,  p.  667. 
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(7.)  New  South  Wales  Iktebcolokial  aitd  Philadelphia  Ikternational 
EiLHiBiTiOEf.  Mines  and  Mineral  Statistics  o£  New  South  Wales,  and 
Notes  on  the  Geological  Collection  of  the  Department  of  Mines,  compiled 
bj  direction  of  the  Hon.  John  Lucas,  M.P.,  Minister  for  Mines.  Also 
Eemarks  on  the  Sedimentary  Formations  of  N.  S.  Wales,  by  the 
"Rev.  W.  B.  Clarke,  M.A.,  F.G.S.,  F.R.G.S.,  Member  of  the  Geological 
Societies  of  France  and  Austria;  and  Notes  on  the  Iron  and  Coal 
Deposits,  Wallerawang,  and  on  the  Diamond-fields,  by  Professor 
Liversidge,  F.C.S.,  F.G.S.,  Sydney  University.     (8vo.     Sydney,  1875.) 

(8.)  Caexe  (J.  E.)  Notes  on  the  Minenil  Eesources  of  New  South  Wales, 
as  represented  at  the  Melbourne  Centennial  International  Exhibition  of 
1888.     Becorde  QeoL  Survey  iT.  S,  Wales,  1889,  I,  Pt  2,  pp.  33-114. 

(0.)  Short  Notes  on  the  Mineral  Products  of  the  Colony  are  included  in  the 
Catalogues  of  the  Mineral  Exhibits  sent  to  various  Exhibitions,  Inter- 
colonial and  International — Parin,  Amsterdam,  Calcutta,  London, 
Adelaide,  Melbourne,  New  Zealand,  Sydney  International,  and  Chicago. 

(10.)  Information,  mainly  statistical,  is  also  contained  in  the  annual  volumes, 
"  Seven  Colonies  of  Australasia,"  and  "  The  Wealth  and  Progress  of  New 
South  Wales"  issued  by  the  Government  Statistician,  Sydney. 

(II.)  General  Statistical  Information  mainly  taken  from  the  Annual  Beports 
from  the  Department  are  also  annually  published  in  statements  of  the 
Mineral  Industry  of  the  World  issued  by  various  Governments  and 
Technical  Journals. 

As  to  the  general  arrangemezit,  the  classification  is  under  the  various  metals. 
After  "Gold"  and  "Coal"  are  placed  locality  indices  to  the  papers  quoted.  A 
more  complete  bibliography  of  the  already  extensive  literature  relating  to  the 
Australian  Permo -Carboniferous  Coal  Measures,  in  which  full  attention  is  being 
given  to  the  scientific  side  of  the  question — correlation,  palaeontology,  &c.,  is  now 
in  course  of  preparation.  It  is  intended  that  this  will  form  an  Appendix  to 
Professor  David's  Memoir  on  the  New  South  Wales  Coal  Measures,  now  in 
preparation. 

It  is  hoped  that  no  important  reference  to  the  economic  side  of  the  wide  subject 
of  the  Mineral  Industry  has  been  lost  sight  of.  Many  trivial  references  have 
been  omitted,  and  it  is  hoped  that  the  result  will  prove  of  some  value. 
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GOLD. 

Adams  (R.)  : — 

1  Gold  in  New  South  Wales.    Mining  Journal,  1873,  XLIII,  p.  1150. 

2  Gold  Mining  in  New  South  Wales.     Ihid.,  1874,  XLIV,  p.  833. 

3  Gold  Mining  in  New  South  Wales.    Ihid.,  1879,  XLIX,  p.  268. 

Aldcoh^t  (J.)  : — 

4  Warden's  Eeport  on  the  Southern  Mining  District — Braidwood,  Araluen 

Little  River,  Major's  Creek,  Nowra,  and  Nerriga  Divisions.  [Yal- 
wal.]  Ann.  Bept.  Dept.  Mines  iV.  ti.  Wales  for  1888  [1889], 
pp.  82-83. 

5  Ditto.     [Yalwal]     Ibid,  for  1889  [1890],  pp.  79-80. 

6  Ditto.     [Jembaicumbene.]     Ibid,  for  1881  [1882],  pp.  57-58. 

7  Ditto.     [Yalwal.]     Ibid,  for  1888  [1889],  pp.  82-83. 

Andekson  (W.)  : — 

8  Report  on  the  Kiandra  Gold-field.     Ann.  Bept.  Dept.  Mines  N.  8,  Wales 

for  1886  [1887],  pp.  165-166. 

9  Report  on  the  Country  around  Bingera.     Ibid,  for  1887  [1888],  pp 

150-159,  map. 

10  Report  upon  the  Geology  of  the  Districts  around  Coolabah  and  Byerock. 

Ibid,  for  1887  [1888],  pp.  161-163. 

11  Report  upon  the   Country  between  Nyngan,  Nymagee,    Cobar,  and 

Girilarabone.    Ibid,  for  1887  [1888],  pp.  163-164. 

12  The  Geology  of  the  Bingera  and  Barraba  Gold-field.    Ibid,  for  1888 

[1889],  pp.  179-182. 

13  Report  on  the  Country  immediately  to  the  north  of  Molong.     [Delaney's 

Dyke,  Weandre  Creek,  Spring  Creek.]     Ibid,  for  1888   [18S9] 
pp.  183-184. 

14  Report  on  Peak  Hill.    Ibid,  for  1890  [1891],  pp.  261-263. 

15  Eeport  on  the  Pambula  Gold-field.     Ibid,  for  1390  [1891],  pp.  263-264 

16  Report  on  Mount  Dromedary.     Ibid,  for  1890  [1891],  pp.  204-265. 

17  Report  on  the  Cargo  District.     Ibid,  for  1890  [1891],  pp.  267-269. 

18  Sketch  Map,    showing  Geological  Features  between  Peak  Ilill    and 

Tomingley.    1890, 

19  Notes  on  the  Tertiary  Deep  Lead   at  Tumbarumba.    Bccords   Oeol, 

Survey  JV.  S.  Wales,  1890,  II,  Pt.  1,  pp.  21-26, 


188  Records  of  ike  Geological  Survey  of  New  South  Wales.  [vol.  vi. 

Andebson  (W) — coniinued. 

20  Geological  Sketch  Map  of  Tertiary  Deep  Lead,  Tumbarumba.    1890. 

21  Beport  on  the  Bendithera  Silver-field  and  Currowan  and  Brimbermala 

Gold-field,    Ann.  Bept.  Dept.  Mine*  N.  8.  Wales  for  1891  [1892]. 
pp.  252-254. 

22  Progress  Beport  on  the  Geology  of  the  Major*s  Creek  Gold-field.    Ihid. 

for  1892  [1893],  pp.  121-125,  map. 

23  Geological  Map  of  part  of  the  Elrington  (Major's  Creek)  Gold-field, 

Ibid,  for  1892. 

Angas  (G.  F.)  : — 

24  Views  of  the  Gold  Begions  of  Australia.     Pp.  2,  6  plates.     (Folio. 

London,  1851.) 

Anon  : — 

25  Mr.  Hargraves  on  Australian  Geology.    Mining  Journal^  185i,  XXIII, 

p.  635. 

Aemove  (A.  W.)  : — 

26  Mining  Begistrar*s    Beport    on    the    Tumut  and  Adelong  District — 

Gundagai  Division.     [Muttama,   Gundagai,   Jones  Creek.]    Ann. 
Bept.  Dept.  Mines  N.  8.  Wales  for  1877  [1878],  pp.  131-132. 

27  Mining  Begistrar's  Beport;  on  the  Tumut  and  Adelong  District — Muttama 

Division.     Ibid,  for  1882  [1883],  pp.  74-75. 

28  Ditto.    J^*J./<w  1888  [1884],  pp.  86-87. 

Abbowsmith  (J.)  : — 

29  Map  of  the  South-eastern  Portion  of  Australia,  compiled  from  the 

Colonial    Surveys    and    from    details    furnished    by    Exploratory 
Expeditions.     [Showing  gold  localities.]     Ot,  Britain,  Pari.  Papers 
— Further  papers  rel.  Becent  Discov.  Gold  in  Austr.,  June  14, 1852, 
to  face  p.  26.    Ibid.,  Feb.  28, 1853,  to  face  p.  1. 
A.  (S.)  :— 

30  Veber    die  Bildung    des  Moosgoldes    und  der  grossen   Goldnuggete. 

Zeits.  PraJet.    Oeol,   1894,   Heft.   10,   pp.   401-402.     [Vide  Nos. 
445,  447.] 

Athkbton  (I.) : — 

31  Occurrence  of  a  Native  Sulphide  of  Gold.     Bng.  and  Mining  Journ., 

J  891,  Ln,  No.  25,  p.  698;  Austr.  Mining  Standard,  1891,  VI,  No. 
154,  p.  XL 
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Badcock  (W.)  : — 

32  Mining  Begistrar's  Eeport  on  the  Bathurst  District — Carcoar  Division. 

[Mandurama,  Junction  Beefs,  Flyer's  Creek.]     Ann.  Bept,  Dept, 
Mines  K  S.  Wales  for  1876  [1877],  pp.  76-77. 

Bailey  (W.  D.)  .— 

33  Mining  Begistrar's  Beport  on  the  Tumut  and  Adelong  District — Kiandra 

Division.    Ibid,  for  1882  [1883],  pp.  71-72. 

84     I>iito.    Ibid,  for  1883  [1884],  p.  84.. 

BaKEB  (J.)  : — 

35  Warden's    Beport  cu  the    Hunter    and  Macleay  District — Copeland 

Division.     Ibid,  for  ]882  [1883],  pp.  83-86. 

36  I>ifto.    [Copeland.]     JWrf. /or  1880  [1881],  pp.  174^180. 

37  I>itto,     [Copeland,  Wangat]     Ibid. for  1881  [1882],  pp.  87-93. 

38  Warden's    Beport    on    the    Lachlan    District — Temora,    Barmedman, 

Junee,  and   Cootamundra  Division.     Ibid,  for  1883   [1884],  pp. 
65-68. 

89     Initio,     [Wantiool.]     JW(?.>r  1885  [1886],  pp.  63-65. 

40  I>iffo.     [General  Bemarks  on  Mining  Law.]     Ibid,  for  1891   [1892], 

pp.  85-87. 

41  I>ino.    Ibid,  for  1890  [1891],  pp.  76-78. 

42  I>iito.     [Muttama,  Eurongilly,  Mitta  Mitta.]     Ibid,  for  1889    [1890] 

pp.  69-72. 

43  Ditto.    Ibid,  for  1883  [1884],  pp.  66-69. 

44  Ditto.     Ibid,  for  1884  [1885],  pp.  09-73. 

45  Ditto.    Ibid,  for  1886  [1887],  pp.  64-67. 

Bassmann  (H.)  : — 

46  Mining  Begistrar's  Beport  on  the  New  England  and  Clarence  District — 

Ballina  Division.     [Bichmond  B.  Heads.]     Ibid,  /or  .1880  [1881], 
p.  171. 

Barton  (H.  N.)  : — 

47  Mining  Begistrar's  Beport  on  the  Southern  District — Moruja  Division. 

[Mogo.]    Ibid,  for  1886  [1887],  p.  74. 

Becke  (E.  H.)  : — 

48  Beport  on  a  Prospecting  Tour  on  the  Upper  Hastings  and  Ellcnborough 

Country.      [Tobin's  Creek,  Tia,  Ellenborough.]     Ibid,  for  1880 
[1881],  pp.  154-156. 
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Bebby  (J.  A.)  : — 

49  Mining  Segistrar's  Eeport    on  the    Southern    District — ^Nerrigundah 

Division.    Ibid,  for  1880  [1881],  p.  129. 

BiBKMTEB  (  W.)  : — 

50  On  the   Effects  of  the  Becent  Gold   Discoveries.     2iining  Journal^ 

1861,  XXX,  p.  207. 

51  A  Tabular  Becord,  shewing  generally  the  date  of  Discovery  in  Victoria 

and  other  Countries  of  the  most  Bemarkable  Specimens  of  Native 
Gold.     (8vo.    Melbourne,  1861.) 

Blake  (W.  P.)  :— 

52  The  Production  of  the  Precious  Metals :   or  Statistical  Notices  of  the 

Principal  Gold  and  Silver  Producing  Begions  of  the  World ;  with  a 
Chapter  upon  the  Unification  of  Gold  and  Silver  Coinage.  Pp.  VII, 
369.  (8vo.  New  York,  1869.)  [Australian  Gold-fields,  pp.  75-89, 
308-315.] 

BliOH  (E.)  : — 

53  Beport  on  the  Bingera  Gold-field.    N,  8.  Wales  Leg.  Council,  Votes  and 

Frocs.,  1852,  II,  pp.  525-526 ;  Of,  Britain,  Pari,  Papers^ Further 
papers  rel,  Becent  Discov,  Qold  in  Austr.,  28  Feb.,  1853,  pp. 
112-113. 

• 

54  Eeport  on  the  Discovery  of  Gold  at  Oakey  Creek,  near  Cobidah.     Gf, 

Britain,  Farl,  Papers — Further  Papers  rel,  Becent  Discov,  Gold  in 
Austr.,  28  Feb.,  1853,  pp.  123-12*,  map. 

55  Eeport  on  the  Discovery  of  Gold  on  Bingara  Creek.     Gt,  Britain,  ParL 

Papers — Further  papers  rel,  Becent  Discov,  Gold  in  Austr.,  28  Feb., 
1853,  pp.  124r-125. 

56  Eeports  on  an  Examination  of  the  Bingara  Gold-field.     IT,  S,  Wales 

Leg.  Council,  Votes  and  Procs.,  1852,  II,  pp.  629-530,  map;  Gt. 
Britain,  Farl,  Papers — Further  papers  rel,  recent  Discov,  Gold  in 
Austr.,  16  Aug.,  1853,  pp.  5-7,  map. 

Bhodie  (E.  G.)  :— 

57  Mining  Eegistrar's  Eeport  on  the  Lachlan  District — Grenfell  Division. 

Ann.  Bept.  Dept,  Mines  N,  8,  Wales  for  1878  [1879],  pp.  108-109. 

58  Ditto.    Ibid,  for  1879  [1880],  p.  101. 

59  Ditto,     Ibid,  for  1881  [1882],  pp.  56-57, 
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Brougham  (P.) : — 

60  "Warden's  Eeport  on  the  Peel  and  Uralla  District — Bingara  Division. 

[Bobby  Whitlow,  Bingera,  Crow  Mountain.]     Ibid,  for  1878  [1879], 
pp.  80-87. 

61  Diilo.  [Bingera,  Barraba.]     Hid.  for  18S0  [1881],  p.  140. 

62  Ditto.  Ibid,  for  1881  [1882],  pp.  75-76. 

63  Ditto.  Ibid,  for  1882  [1883],  pp.  75-76. 

64  Ditto.  I  bid  for  1883  [1884],  p.  90. 

Brown  (H.  Y.  L.)  :— 

65  Report  upon  the  Albert  Gold-field,  &c.    27.  S.  Wales  Leg.  Ass.  Fapers, 

1881,  427— A.     (Folio.     Sydney,  1881.     By  Authority.) 

66  Progress  Report  on  Geological  Surrey  of  Forest  Eeef  Gold-field.     Ann. 

Sept.  Dept.  Mines  N.  S.  Wales  for  1882  [1883],  pp.  140-141. 

67  Geological  Map  of  the  Forest  Beefs  District.     TSydney,  1S82.) 

Brown  (W.)  : — 

68  Warden's  Eeport  on  the  Peel  and  Uralla  District — Nundle  Division. 

Ann.  Hept.  Dept.  Mines  N.  S.  Wales  for  1881  [1882],  p.  78. 

69  Ditto.    Ibid,  for  1882  [1883],  pp.  77-78. 

Browne  (T.  A.)  : — 

70  "Warden's  Eeport  on  the  Mudgee  District.     [Gulgong.]     Ibid,  for  1S7G 

[1877],  pp.  44-46. 

71  Ditto.     [Eunigella,  Black  Mt.,  Mitchell's  Creek,  Mullamuddy,  Gulgong, 

Cudgegong.]     Ibid,  for  1877  [1878],  pp.  70-74. 

72  Ditto.    [Gulgong,  Home  Eule,  Pipeclay  Creek,  Maitland  Bar,   Long 

Creek,  Meroo.]    Ibid,  for  1878  [1879]  pp.  67-70. 

73  Ditto.     Gulgong  Division.     Ibid,  for  1879  [1880],  pp.  78-83. 

74  Ditto.     [Home  Eule,  Gulgong,  Tallawang,  Clough's  Gully,  Cudgegong, 

Dungaree,  Tuttlan,  Hargraves,  Meroo.]      Ibid,  for  1880   [1881], 
pp.  91-99. 

75  "Warden's  Eeport  on  the  Tambaroora  and  Turon  District — Ironbarks  and 

"Wellington  Divisions.    [  Fronbarks,  Mitchell's  Greek,  Hervey  Bange.] 
Ibid,  for  1881  [1882],  pp.  41-43. 

76  Ditto.    Ibid,  for  1882  [1883],  pp.  41-43. 

77  Eeport  upon  the  Dubbo  Division.    [Tomingley.]    J5/V. /or  1883  [1884], 

p.  119. 

78  Warden's  Eeport  on  the  Tumut  and  Adelong  District — Albuiy  Division. 

[Black  Eange,  Maher's  Hill.]     Ibid.fjr  1888  [1889],  p.  92. 
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Browkbigo  (M.  p.)  : — 

79  Warden's  Report  on  the  Albury  Diyiaion.     [Yarrara  Q-old-fiold.]     Ibid, 

for  187G  [1877],  pp.  66-67. 

80  I>itto.    Tumut  and  Adelong  District.      [Black  Eange.]      Ibid,  for  IS77 

[1878],  pp.  98-100. 

Buchanan  (J.) : — 

81  Warden's  Eeport  on  the  Feel  and  Uralla  and  Clarence  and  New  England 

Districts.  [Glen  Morrison,  Rocky  River,  Bingera,  Little  River.] 
Ibid,  for  1875  [1876],  pp.  49-61. 

82  Ditto.      [Walcha  Reefs,  Glen  Morrison,  Rocky  River.]     Ibid,  for  1877 

[1878],  pp.  100-100. 

BUCKLAITD  (F.  J.)  : — 

83  Mining  Registrar's  Report  on  the  Peel  and  Uralla  District — Swamp  Oak 

Division.     Ibid,  for  1891  [1892],  pp.  118-119. 

BUBNE  (A.  B.):  — 

84  Mining  Registrar's  Report  on  the  Tambaroora  and  Turon  District — Hill 

End  Division.     Ibid,  for  1880  [1881],  pp.  88-89. 

Calvebt  (J.) : — 

85  The  Gold  Rocks  of  Great  Britain  and  Ireland,  and  a  general  outline  of 

the  Gold  Regions  of  the  World,  with  a  Treatise  of  the  Geology  of 
Gold.     Pp.  XX,  324.     (8vo.     London,  1853.) 

86  Mineralogy  of  Australia.     Mining  Journal^  1853,  XX III,  p.  580. 

87  Australian  Quartz  Veins.     Ibid.,  185*,  XXIV,  pp.  741,  773,  798. 

Campbell  (J.)  : — 

88  Gold;  and  how  to  get  it.     Pp.  31,  plates.     (8vo.     Sydney,  189^.) 

Campbell  (W.)  : — 

89  Mining  Registrar's  Report  on  the  New  England  and  Clarence  District — 

Solferino  Division.  [Solferino,  Melara  Scrub.]  Ann.  Rept.  Dept. 
Mines  N.  8.  Wales  for  1875  [1876],  pp.  112-113. 

Canning  (A.  R.) : — 

90  The  Lucknow  (N.  S.  W.)  Gold-field.     Mining  Journal,  1899,  LXIX, 

No.  3331,  pp.  742-3 ;  No.  3334,  p.  831 ;  No.  3335,  p.  867 ;  No.  3337, 
p.  932  ;  No.  3338,  p.  960 ;  Frocs.  Inst.  Mining  and  Metall.,  1898-99, 
VII,  pp.  238-270. 

Canning  (T.)  :— 

91  Mining   Registrar's    Report  on  the  Tumut  and   Adelong  Division — 

Captain's  Plat.  Ann.  Rept.  Lept.  Mines  N.  8.  Wales  for  1888 
[18S9],  pp.  95-96. 

92  I>itto.     Ibid,  for  1889  [1890],  pp.  91-92. 
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Cahd  (G.  W.)  :— 

93  Mineralogical   and  Petrological   Notes,  No  1.       [Gold  in    Mispickel 

occurring  in  Qaartz  felsite,  Sunny  Corner.]      Becords  Geol,  Survey 
N.  8.  Wales,  1893,  III,  Pt.  4,  pp.  124-128. 

94  On  some  Eock  Specimens  from  the  Auriferous  Granite  at  Timbarra. 

Ihid,,  1895,  IV,  Pt.  4,  pp'.  154-158. 

95  Mineralogical  and  Petrological  Notes,  No.  4.     [Crystallised  Gold  from 

Grong  Grong.]     Ihid.,  1896,  V,  Pt.  1,  p.  8. 

Cabgo  : — 

96  Eeport  on  tlie  Cargo  Gold-field.     Mines  and  Mineral  Statistics^  1876,  pp. 

41-45. 

Cablisle  (B.  p.)  : — 

97  Mining  £egistrar's  Beport  on  the  Southern  District — Araluen  Difision. 

Ann,  Bept.  Dept,  Mines  N.  8.  Wales  for  1875  [1876],  pp.  81-82. 

98  Ditto.    JWrf. /or  1880  [1881],  pp.  126-127. 

99  I>itto.    Ibid,  for  1881  [1882],  pp.  61. 

100  Ditto.    Ibid,  for  1882  [1883],  p.  64. 

Cabke  (J.  E.) — 

101  Notes  on  the  Mineral  Eesources  of  New  South  Wales,  as  represented  at 

the  Melbourne  Centennial  Exhibition  of  1888.  Becords  Geol.  Survey 
AT.  8.  Wales,  1889,  I,  Pt,  2,  pp.  33-114.     [Gold,  pp.  37-52.] 

102  Progress  Eeport.     [Binalong,  Tumbarumba,  Pambula,  Wagonga,  Coola- 

galite,  Mogo,  Moruya,  Tuross  Eiver,  Rockley,  Newbridge,  Wagga 
Wagga,  Forbes,  Parkes.]  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for 
1894  [1895],  pp.  113-118. 

103  Beport  on  the  Tumbarumba  District.    Ibid,  for  1894  [1895],  pp.  120- 

124,  map. 

104  Report  on  a  Discovery  of  Gold  at  New  Station  near  Wyndham.    Ibid. 

for  1894  [1895],  pp.  124r-125. 

105  Report  on  the  Toolong  and  Bogong  Gold-fields.     Ibid,  foi^  1895  [1896), 

pp.  128-131,  map. 

106  Report  on  the  Bywong  Gold-field.    Ibid,  for  1895  [1896J,  pp.  132-138, 

map. 

107  Report  on  an  Auriferous  Deposit  at  Batlow.    Ibid,  for  1895  [1896],  pp. 

138-139,  sketch. 
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Carne  (J.  'E,)— continued. 

108  Heport  on  Big  Hill  Eeef,  near  Bateman's  Baj.     Ihid.for  1895  [189C], 

pp.  140-141. 

109  Report  on  the  Coratnba,  Bueca  Creek,  and  adjacent  Bcefe.    Ihid.for 

1895  [189G],  pp.  144-149. 

110  Seport  on  the  Auriferons  Beach  Sands  of  the  Esk  Eiver  and  Jerusalem 

Creek,  in  the  Parish  of  Esk,  County  Eichmond.  Ihid.  for  1895 
[1890],  pp.  149-160. 

111  Beport  on  the  Geology  and  Mineral  Resources  of  the  Coast  between  Port 

Macquarie  and  Cape  Ilawke.    Ihid.for  1896  [1897],  pp.  102-107. 

112  Preliminary  Notes  on  the  Towaka  or  Pambula  Gold-field.    Ihid.  for 

1896  [1897],  pp.  107-127,  map  and  sections. 

113  Report  on  Gold  Find,  Wolumla.    Ihid  for  1896  [1897],  p.  122. 

114  Report  on  the  Timbilica  Reefs,  near  Nungatta.    Ihid.for  1896  [1897], 

pp.  122-125. 

115  Report  on  the  Auriferous  Deposit  at  Tingy's  Plains,  near  Rocky  HalL 

Ihid.for  1896  [1897],  p.  125. 

116  Notes  on  the  General  and  Economic  Geology  of  the  Coast  between  Port 

Macquarie  and  Cape  Hawke.  Eecords  Geol.  Survey  N.  8.  Wales, 
1897,  V,  Pt.  2,  pp.  63-64.     [Tacking  Beach,  Camden  Haven.] 

117  The  Auriferous  Beach  Sands  of  the  Esk  River  and  Jerusalem  Creek  in  the 

Parish  of  Esk,  County  Richmond.     Ihid.,  1897,  V,  Pt.  2,  pp.  71-86. 

118  Report  on  the  Geology  and  Mineral  Resources  of  the  South-east  Border 

of  New  South  Wales,  between  Cape  Howe  and  tbe  Head  of  the 
Murray  River.  [Mt.  Buckle,  Brown's  Camp.]  Ann.  Bept.  Dept. 
Mines  N.  S.  Wales  for  1897  [1898],  pp.  151-100. 

119  Report  on  "  The  Luck  of  Roaring  Camp  "  Reef,  near  Brown's  Camp, 

Yictorian  Border.    Ihid.for  1897  [1898],  pp.  161-162. 

120  Notes  on  the  Geology  and  Auriferous  Deposits  of  the  Wolumla  Gold- 

field.     Ihid.for  1897  [1898],  pp.  162-167,  map. 

120a  Progress  Report  for  1898.     [Bushy  Hill,  Cooma,  Nelboihery,  Jugiong, 
Wagonga,  Wandella.]     Ihid.  for  1898  [  1899],  pp.  157-161. 

120b  Report  on  Bushy  Hill,  Cooma.    Ihid.for  1898  [1899],  pp.  161-161. 

120c  Report  on  the  Coast  between  Seal  Rocks  and  Smith's  Lake  Bar.    Ihid. 
for  1898  [1899],  p.  165. 

120d  Report  on  Gold  Leases  34  and  37,  Sunny  Corner.    Ihid.  hr  1898  [1899], 
pp.  165-166. 
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Caswell  (W.  S.)  :  — 

121  Warden's  Beport  on  the  Tambaroora  and  Turon  District — Tronbarks  and 

Wellington  Divisions.    Ihid.for  1883  [1884],  pp.  50-52. 

122  Warden's  Eeport  on  tho  Mudgee  Distrift — Dubbo  Division.      [Tom- 

ingley.]     Ihid.for  1885  [1S8G],  pp.  56,  57,  59. 

123  Ditio.  Ibid,  for  1886  [:  887] ,  pp.  50-60. 

124  Diffo.  [Tomingloy,  Myall.]     Ibid,  for  1887  [1888],  pp.  59,  61. 

125  Ifitto.  [Tomingley,  Myall  Eeefs.]     Ibid,  for  1888  [1889],  pp.  69-71. 

126  Diffo.  [Peak  Hill.]     Ibid,  for  1889  [1890],  pp.  62-68. 

Cavaxaoh  (Q.  a.)  : — 

127  Mining  Eegistrar's  Eeport  on  the  Lachlan  Mining  District — Alectown 

Division.     Ibid,  for  1891  [1892],  p.  88. 

Clarke  (G.  O'M.)  :— 

128  Eeport  of  the  Commissioner  on  the  Southern   Gold-fields  for  1873. 

N.  S.  Wahs  Leg.  Ass.  Papers  No.  501—1873-74   [1874],  pp.  4. 
[Adelong.] 

Clarke  (W.)  : — 

129  Mining  Eegistrar's  Eeport  on  the  Clarence  and  Eichmond  District — 

Grafton  Division.    Ann.  Bept.  Dept,  Mines  N.  8.  Wales  for  1881 
[1882],  pp.  105-106. 

130  Warden's  Eeport  on  tho  Clarence  and  Eichmond  District — Grafton, 

Nana  Creek,  and  Dalmorton  Divisions.     [Mt.  Poole,  Dalmorton.] 
Ibid,  for  1891  [1892],  pp.  131-132. 

Clarke  (W.  B.)  .— 

131  On  Australian  Gold.     Sgd.  Morning  Herald,  May  20th,  1851.     Qt. 

Britain^  Pari,  Papers,  Corr.  rel.  Becent  Discov.  Gold  in  Austr.,  Srd 
Feb.,  1852,  pp.  5-8. 

132  Plain  Statements  and  Practical  Hints  respecting  the  Discovery  and 

Working  of  Gold  in  Australia.     (8vo.     Sydney,  1851.) 

133  Shoalhaven  and  Araluen  Gold-fields.     (Eeports  I  and  II,  dated  Bungonia 

20th  Sept.,  1851,  and  Mount  Elrington,  10th  Oct.,  1851.)  N.  8. 
Wales  Leg.  Council,  Votes  and  Procs.,  1851,  2nd  Session,  11,  pp. 
321-328 ;  Papers  rel  Geol.  8urveys  N.  8.  Wales,  2nd  Dec,  1851, 
Nos.  51-56,  pp.  81-88;  Gt.  Britain,  Pari.  Papers— Further  papers 
rel.  Becent  Discov.  Gold  in  Austr.,  Feb.  28th,  1853,  pp.  22-24 ; 
Southern  Gold-fields,  1 860,  pp.  10-17,  17-24. 
[Shoalhaven,  Araluen,  Bungonia,  Jacqua  Ck.,  Boro,  Nerriga, 
Budawang,  Jembaicumbene,  Major's  Ck.] 
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Clabke  (W.  B.) — continued, 

134  Report  on  the  Geology  of  the  Gourock  Range,  the  Carwarj  Country 

Report  III,  dated  Jineroo,  2lBt  Oct.,  1851.  N.  8.  Wales  Leg, 
Council,  Voles  mid  Frocs.,  1851,  2nd  Sess.,  IT,  pp.  328-338  ;  Papers 
reh  Geol,  Survey  N,  8,  Wales,  2nd  Dec,  1851,  No.  57,  pp.  88-93  ; 
Ot,  Britain,  Pari.  Papers — Further  papers  rel.  Becent  Discov. 
Gold  in  Austr,,  Feb.  28th,  1853,  pp.  27-32;  8outhern  Gold-fields, 
1860,  pp.  24-38. 
[Major's  Ck.,  Araluen,  Gillamatong.] 

135  On  the  Geology  of  the  Talwal  and  Clyde  Districts.    8outhern  Gold- 

fields,  1860,  pp.  39-45. 

136  Gold  in  Granite.    8outhern  Gold  fields,  1860,  pp.  46-63. 

[Major's  Ck.,  Araluen,  Uralla,  Rocky  River.] 

137  Geology  of  the  Country  between  the  Shoalhaven  and  the  Murrumbidgee. 

The  Gourock  Range  and  Southern  Division  of  the  County  of  Murray. 
(Report  IV,  dated  Camp,  at  Bullanamang,  10th  November,  1851.) 
-ZV.  8,  Wales  Leg.  Council,  Votes  and  Procs.,  1851,  2nd  Sess.,  II,  pp. 
333-334;  Papers  rel.  Geol.  8un'egs  N.  S.  Wales,  2nd  Dec,  1851, 
No.  58,  pp.  93-96 ;  Gt,  Britain,  Pari,  Papers — Further  papers  rel. 
Becent  JDiscov.  Gold  in  Austr,,  28th  Feb.,  1853,  p.  82 ;  Southern 
Goldflelds,  1860,  pp.  64r-76. 
[Bredbo.] 

138  On  the  Chemical  Analysis  of  Quartz  from  the  Merriwa  and  Lake  George 

Ranges.     (Report  V,  dated  Bullanamang,  15th  Nov.,  1851.)     N.  8, 

Wales  Leg.  Council,  Votes  and  Procs.,  1851,  2nd  Sess.,  II,  p.  334 ; 

Papers  rel.  Geol,  Surveys  N.  8.  Wales,  2nd  Dec,  1851,  No.  59,  p. 

9-Jj ;  Gt,  Britain,  Pari.  Papers — Further  papers  rel.  Becent  Discov. 

Gold  Austr.,  Feb.  28th,  1853,  p.  83  ;  Southern  Goldfields,  1860,  pp. 

76-77. 

[Berudba,  Bredbo,  Good  Good.] 

139  On  the  Geology  of  Left  Bank  of  the  Upper  Murrumbidgee.     (Report 

VI,  dated  Cooma,  17th  Nov.,  1851.)  N.  8.  Wales  Leg.  Council, 
Votes  and  Procs.,  1851, 2nd  Sess.,  II,  pp.  884-335  ;  Papers  rel.  Geol. 
Surveys  N.  8.  Wales,  1851,  No.  60,  pp.  94r-95 ;  Gi.  Britain,  Pari 
Papers — Further  papers  rel.  Becent  Discov.  Gold  in  Austr.,  28th 
Feb.,  1858,  p.  83  ;  Southern  Goldflelds,  1860,  pp.  79-85. 
[Mondegong,  Monaro,  Alum  Ck.] 

140  General  Remarks  on  the  Geological  Structure  and  Auriferous  Character 

of  the  Counties  of  Cowley,  Buccleugh,  Selwyn,  Wynyard,  and 
Goulbum.     Southern  Goldflelds,  1860,  Chap.  VI,  pp.  85-^113. 
[Jugiong,  Adelong,  Snowy  River,  Tumbarumba.] 
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Clabke  (W.  B.) — continued. 

141  On  the  Gold  Localities  south-west  of  Cooma  [and  auriferous  localities  in 

the  S.  W.  of  Monaro  and  on  both  flanks  of  the  Alps  as  far  as  Omeo]. 
(Report  Vir,  Jindebain,  Co.  Wallace,  Dec.  2|.,  1851.)  N.  S, 
Wales  Leg.  Council,  Votes  and  Frocs.,  1852,  IT,  pp.  389-395  ;  Papers 
rel.  Geol.  Survey  N,  S.  Wales,  1852,  No.  1,  pp.  1-5 :  Gt.  Britain, 
Pari.  Papers. — Further  papers  rel.  Becent  Discov.  Gold  in  Austr., 
Feb.  28th,  1853,  pp.  33-37  ;  Southern  Gold-fields,  1860,  pp.  114-136. 
[Snowy  Eiver,  Jindabyne,  Jillamatong.] 

142  Oh  the  Occurrence  of  Gold  on  Bobundara  Creek,  and  on  its  existence  on 

Kara  Creek,  and  Gungarlin  and  Eucumbeoe  Rivers.  (Report  VIII, 
dated  Cooma,  Jan.  3rd,  1852.)  N.  8.  Wales  Leg.  Council,  Votes 
and  Procs.,  1852, 11,  pp.  395-390 ;  Papers  rel  Geol.  Survey  N.  S. 
Wales,  1852,  No.  2,  pp.  5-6 ;  Gt.  Britain,  Pari.  Papers— Further 
papers  rel.  Becent  Discov.  Gold  in  Austr.,  Feb.  28th,  1853,  pp.  37- 
38  ;  Southern  Qold-felds,  1860,  pp.  137-147. 
[Bobundara,  Mafra,  Iron  Pot  Ck.,  Quedong.] 

143  On  the  Sources  of  the  Umaralla,  Kybean,  Brogo,  Bemboka,  McLaughlan 

Rivers,  and  of  Cambalong  and  Brogolong  Creeks ;  and  on  Gold 
Localities  thereon.  (Report  IX,  dated  Camp  at  Buckalong,  29th 
Jan.,  1852.)  N.  8.  Wales  Lfg.  Council,  Votes  and  Frocs.,  1852,  II, 
pp.  396-400 ;  Papers  rel.  Geol.  Survey  N.  S.  Wales,  1852,  No.  3, 
pp.  6-10 ;  Gt.  Britain,  Pari.  Papers — Further  papers  rel.  Becent 
Diicov.  Gold  in  Austr.,  Feb.  28th,  1853,  pp.  38-41 ;  Southern  Gold- 
yields,  1860,  pp.  147-155. 

[McLaughlan  R.,  Punch  Bowl  Ck.,  Kybean  R.,  Umaralla  R.,  Brogo 
E.] 

144  On  the  Metalliferous  Rocks  of  Merinoo,  &c.     (Report  X,  dated  Broga- 

long  Creek,  6th  Feb.,  1852.)  If.  S.  Wales  Leg.  Council,  Votes  and 
Proes.,  1852,  II,  pp.  400-401;  Papers  rel.  Geol.  Surveys  If.  S. 
Wales,  1852,  No.  4,  pp.  10-11 ;  Gt.  Britain,  Pari.  Papers —Further 
papers  rel.  Becent  Discov.  Gold  in  Austr.,  Feb.  28th,  1853,  pp.  41- 
42;  Southern  Gold-fields,  1860,  pp.  155-157. 
[Quedong.] 

145  On  Gold  Localities  on  Maharatta  Creek,  Bendoc  River,  &c.     (Report 

XI  (?),  dated  Maharatta  Creek,  26th  Feby.,  1852.)  N.  S.  Wales 
Leg.  Council,  Votes  and  Proes.,  1852,  II,  p.  402 ;  Papers  rel.  Geol. 
Surveys  N.  8.  Wales,  1852,  No.  5,  p.  12 ;  Gt.  Britain,  Pari.  Papers— 
Further  papers  rel.  Becent  Discov.  Gold  in  Austr.,  28th  Feb.,  1853, 
p.  66;  Southern  Gold-fields,  1860,  pp.  157-158. 
[Maharatta  Ck.,  Bendoc  R.] 
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Clviike  (W.  B.) — continued. 

146  On  the  Geology  of  the  South-eastern  part  of  the  County  of  Wellesley, 

with  Eemarks  on  Maneero  generally,  in  relation  to  Auriferoun 
Hocks,  and  on  the  County  between  it  and  the  Coast.  (Report  XT, 
Part  I  [XII],  dated  Eden,  Twofold  Bay,  6th  March,  1852.)  iT.  8. 
Wales  Leg,  Council,  Votes  and  Procs.,  1852,  II,  pp.  402-409 ;  Papers 
reL  Oeol.  Surveys  If.  S.  Wales,  1852,  No.  G,  pp.  12-19 ;  Ot.  Britain, 
Pari.  Papers — Further  papers  rel.  Recent  Disco  v.  Q  old  in  Ausfr., 
28th  Feb.,  1858,  pp.  66-71 ;  Southern  Gold  fields,  1860,  pp.  158-173. 
[Delegate,  Bendoc  E.] 

147  On  the  Auriferous  Character  of  the  Country  along  the  Bendoc  and 

Peleget  Rivers.  (Report  XIII  [XIV], dated  Boroungonia,  Bendoc 
Hirer,  22nd  March,  1852.)  N.  S.  Wales  Leg.  Council,  Votes  and 
Procs.,  1852,  II,  pp.  410-415;  Papers  rel.  Oeol.  Surveys  N.  S. 
Wales,  1852,  No.  7,  pp.  20-25 ;  Qt.  Britain,  Pari.  Papers^Further 
papers  rel.  Recent  Discov.  Gold  in  Ausfr.,  28th  Feb.,  1853,  pp.  72-76; 
Southern  Ooldfields,  1860,  pp.  200-212. 
[Delegate.] 

148  On  the  Occurrence  of  Gold  in  the  County  of  Dampier,  Ac.     (Report 

XIII,  dat^d  Pambula,  10th  March,  1852.)  JHf.  S.  Wales  Leg. 
Council,  Votes  and  Procs.,  1852,  II,  p.  410;  Papers  rel,  Oeol. 
Surveys  N.  S.  Wales,  1852,  No.  8,  p.  26  ;  Gt.  Britain,  Pari.  Papers- 
Further  papers  rel.  Recent  Discov.  Gold  in  Austr.,  28th  Feb.,  1853, 
p.  76 ;  Southern  Gold-fields,  1860,  pp.  199-200. 
[Dignam's  Ck.,  Mt.  Dromedary.] 

149  On  the  Occurrence  of  Gold  in  Granite  and  Quartz  on  both  flanks  of  the 

Alps  between  the  Tumut  and  the  Snowy  Rivers.  (Report  XV,  dated 
Jejedzeric,  3rd  May,  1852.)  N.  S.  Wales  Leg.  Council,  Votes  and 
Procs.,  1852,  II,  p.  423 ;  Papers  rel.  Oeol.  Surveys  iT.  S.  Wales, 
1852,  No.  11,  p.  33 ;  Gt.  Britain,  Pari.  Papers— Further  papers 
rel.  Recent  Discov.  Gold  in  Austr.,  28th  Feb.,  1853,  p.  77 ;  Southern 
Gold  fields,  1860,  pp.  214-216. 
[Nelbothery,  Dargal,  Eucumbene,  Wallandaby  Range.] 

150  On  the  Existence  of  Gold  along  the  Rivers  and  Creeks  flowing  from  the 

Muniong  Range,  &c.,  and  on  some  other  Auriferous  Localities. 
(Report  XVI,  dated  Tarralumla,  20th  May,  1852.)  N.  S.  Wales 
Leg.  Council,  Votes  and  Procs.,  1852,  II,  pp.  439-441;  Papers  rel. 
Oeol  Surveys  i\r.  S.  Wales,  1852, 15th  June,  No.  1,  pp.  1-3 ;  Gt. 
Britain,  Pari.  Papers — Further  papers  rel.  Recent  Discov.  Gold  in 
Austr.,  2Sth  Feb.,  1853,  pp.  81-33 ;  Southern  Gold  fields,  1860,  pp. 
215-221. 

[Snowy,    Crack-em-back,    Eucumbene,     and     Gungarlin    Rivers ; 
Thredbo.] 
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I  Clauee  (W.  B.) — continued, 

f*  151     On  the  Metalliferous  Prospects  of  the  County  of  Murray,  and  on  the 

vicinity  of  Lake  George.  (Report  XVII,  dated  Winderreedeen, 
1st  June,  1852.)  N,  8,  Wales  Leg.  Council^  Votes  and  Procs  ,  1852, 
ir,  pp.  44!l-4;44 ;  Papers  rel.  Oeol,  Surveys  N.  8,  Wales,  15  June, 

p  1852,  No.  2,  pp.  3-6 ;  Gt.  Britain,  Pari.  Papers — Further  papers 

rel.  Becent  Discov.   Gold  in  Austr.,  28th  Feb.,  1853,  pp.  83-86; 
Southern  Gold-fields,  1860,  pp.  235-242. 
[Brindabella,  IMolonglo,  Bywong,  Ghindaroo,  Tass,  Lake  Q-eorge.] 

152  On  the  Existence  of  Gold  at  Shelly's  Flat.     (Report  XVII I,  dated 

Marulan,  3rd  June,  1852.)  N.  S.  Wales  Leg.  Council,  Votes  and 
Procs.  1852,  II,  p.  445 ;  Papers  rel.  Geol.  Surveys  N.  S.  Wales, 
15th  June,  1852,  No.  3,  p.  7  ;  Gt.  Britain,  Pari.  Papers— Furthrr 
papers  rel.  Becent  Discov,.  Gold  in  Austr.,  2Sth  Feb  ,  1853,  pp.  80- 
87;  Soulhfrn  Gold-fields,  1860,  pp.  212-241. 
[Shelly 's  Flat.] 

153  On  the  Geological  Formation  of  the  Country  betweeti  the  Mancero 

Highlands  and  the  Sea  Coast  of  the  County  of  Auckland.  (Suppl. 
to  Report  XII,  dated  St.  Leonards,  Aug.  28, 1852.)  N,  8.  Wales 
Leg.  Council,  Votes  and  Procs.,  1852,  II,  pp.  447-1(50;  Papers  rel. 
Oeol.  Surveys  N.  8.  Wales,  7th  Sept.,  1852,  p.  14;  Of.  Britain, 
Pari.  Papers — Further  papers  rel.  Pccent  Discov.  Gold  in  Austr., 
16  Aug.,  1853,  pp.  7-18,  section;  Southern  Gold-fields,  ISGO,  pp. 
174-198. 

[Bondi,   Snowy  River,  Towamba,  Bibbenluke,   Jingery,  Pambula, 
Eden.] 

154  On  the  general  Geological  Structure  of  the  Country  between  Marulan 

and  the  Peel  Eiver.  (Northern  Journey,  Eeport  I,  dated  Camp 
on  Cann's  Plains,  Peel  Eiver,  Nov.  6,  1852.)  N.  8.  Wales  Leg. 
Council,  Votes  and  Procs,,  1852,  II,  pp.  463-467 ;  Papers  rel.  Oeol. 
Surveys,  N.  8.  Wales,  23rd  Nov.,  1852,  p.  5;  Ot.  Britain,  Pari. 
I  Papers — Further  papers  rel.  Becent  Discov.   Gold  in  Austr.,  Aug. 

16th,  1853,  pp.  26-30. 
[Warland's  Eange,  Peel  Eiver.] 

155  On  the  Geological  Character  and  probable  Extent  of  the  "Hanging 

Eock  Diggings,'*  and  on  the  Continuation  of  the  Gold-fields  to  the 
Northward.  (Northern  Journey,  Eeport  II,  dated  Camp,  near  tho 
Assistant  Gold  Commissioners  Tents,  Peel  Eiver,  Nov.  15,  1852.) 
iV.  S.  Wales  Leg.  Council,  Votes  and  Procs,  1852,  II,  pp.  469-475 ; 
Papers  rel.  Oeol.  Surveys  iV.  8.  Wales,  1st  Dec,  1852 ;  Gt.  Britain, 
Pari.  Papers — Further  papers  rel.  Becent  Discov.  Gold  in  Austr., 
16th  Aug.,  1853,  pp.  30-35. 

[Flanging  Eock,    Oakey  Ck.,    Mt.  Alexander,    Hookanville   Ck., 
Duncan's  Ck ,  Bingera] 
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Clabke  (W.  B.) — continued. 

156  "Views  relating  to   the  Dispersion   of   Gold  in  Australia.     (Northern 

Journey,  Report  III,  dated  Camp  at  Tarn  worth,  Nov.  24,  1852.) 
N,  8.  Wales  Leg.  Council,  Votes  and  Frocs.,  1852,  II,  pp.  477-482  ; 
Papers  rel.  Oeol.  Surveys  N.  8.  WaJfs,  7th  Dec.,  1852  ;  Ot.  Britain. 
Pari.  Papers — Further  papers  rel.  Becent  Discov.  Chid  in  Austr., 
Aug.  16th,  1853,  pp.  35-39.] 
[Nowendoc,  Hanging  Rock,  Nundlc] 

157  On   the  General  Prospects  and   Physical   Conditions  of  the  Hanging 

Rock  and  Peel  River  Gold-field,  and  on  the  Elevation  of  various 
Localities.  (Northern  Journey,  Report  V,  dated  Camp,  near  Tarn 
worth,  Dec.  7,  1852.)  N.  8.  Wales  Leg.  Oouncil,  Votes  and  Procs., 
1852,  I  r,  pp.  485^87;  Papers  rel  Geol.  Survey  N.  S.  Wales,  7th 
Dec,  1852;  Ot.  Britain,  Pari.  Papers — Further  papers  rel.  Becent 
Discov.  Gold  in  Austr.,  16th  Aug.,  1853,  pp.  40-42.] 
[Hanging  Rock,  Moonbi.] 

158  On  the  Geological  Structure  and  Auriferous  Condition  of  the  Country 

along  the  upper  waters  of  the  Xamoi  and  Apsley  Rivers.  (Northern 
Journey,  Report  VI,  dated  Camp  at  Walcha,  Dec.  28,  1852.) 
N.  S.  Wales  Leg.  Council,  Votes  and  Procs.,  1 853,  I,  pp.  447-453  ; 
Papers  rel.  Oeol.  Surveys  N.  S.  Wales, — 1853,  pp.  7 ;  Gt.  Britain, 
Pari.  Papers — Further  papers  rel.  Becent  Discov.  Gold  in  Austr., 
Feb.  1854,  pp.  24-29. 
[Dungowan,  Apsley,  Cangai  Ck.,  Bendemeer,  Walcha.] 

159  On  the  Geological  Formation  and  Auriferous  Character  of  the  Country 

between  the  heads  of  the  McLeay  and  Gwydir  Rivers.  (Northern 
Journey,  Report  A^II,  dated  Armidale,  Feb.  14th,  1853 )  iV^.  S. 
Wales  Leg.  Council,  Votes  and  Procs.,  1853,  T,  pp.  455-469  ;  Papers 
rel.  Geol.  Surveys  N,  S.  Wales,  1853,  pp.  15 ;  Gt.  Britain,  Pari. 
Papers — Further  papers  rel.  Becent  Discov.  Gold  in  Austr.,  Feb., 
1854,  pp.  30-41. 
[Uralla,  Rocky  River,  Bingera,  Kentucky.] 

160  On  the  Discovery  of  Gold  in  Australia.     Quart.  Journ,  Geol.  Soc,  1852, 

VIII,  pp.  131-134 ;  Mining  Journal,  1852,  XXII,  p.  81. 

161  On  the  Geological  Structure  of  the  western  slopes  of  the  highlands  of 

New  England,  between  the  summits  of  the  Cordillera  and  the  inte- 
rior, in  the  basins  of  the  Gwydir  and  Macintyre  Rivers.  (Northern 
Journey,  Report  VIII,  dated  Tarahmbwoan,  Ranger's  Valley, 
Severn  River,  May  7,  1858.)  K.  S.  Wales  Leg.  Council,  Votes  and 
Procs.,  1853, 1,  pp.  595-612  ;  Papers  rel.  Geol.  Surveys  If.  S.  Wales, 
26th  May,  1853,  pp.  18;  Gt.  Britain,  Pari.  Papers — Further  papers 
reh  Becent  Discov.  Gold  in  Austr.,  Feb.,  1854,  pp.  42-55. 
[Bingera,  Liverpool  Plains,  Mt.  Mitchell,  Warialda,  "Wallangra, 
Barraba,  Cobbodah.] 


PART  4.]  Dun  :  Papers  on  Economic  Geology,  201 

Clarke  (W.  B.) — continued, 

162  On  the  Geology  of  the  Clarence  River  District,  and  the  adjoining  Regions. 

(Northern  Journey,  Report  IX,  dated  Coolambarra,  June  24th, 
1853.)  iV.  S,  Wales  Leg,  Council,  Votes  and  Procs.,  1853,  II,  pp. 
37o'-3S5;  Papers  rel,  Oeol.  Surveys,  N,  8.  Wales,  Sept.  13th,  1B53, 
pp.  1-13;  Ot.  Britain,  Pari.  Papers — "Further  papers  rel.  Becent 
Gold  Discov.  in  Austr.,  Dec,  1854,  pp.  3-13. 
[Mann  II.,  Boyd  R.,  Clarence.] 

163  On  the  Geology  of  the  Basin  of  the  Condamine.     (Northern  Journey, 

Report  X,  dated  St.  Leonards,  Oct.  14th,  1853.)  N.  S,  Wales  Leg, 
Council,  Votes  and  Procs.,  1853,  II,  pp.  871-881,  map.  Papers  rel. 
Geol.  Surveys  N.  8.  Wales,  2l8t  J)ec.,  1853,  pp.  1-11 ;  Ot.  Britain, 
Pari.  Papers — Further  papers  rel.  Becent  Oold  Discov.  in  Austr., 
Dec,  1854,  pp.  29-38,  map. 
[Grafton  Range,  Darling  Downs.] 

164  Correspondence  relating  to  the  DiscoTery  of  Gold  in  Australia.      N.  8. 

Wales  Leg.  Council,  Votes  and  Procs.,  1854,  II,  pp.  1397-1402 ; 
[See  also  Ot.  Britain,  Pari,  papers — Further  papers  rel.  Discov, 
Oold  in  Austr.,  July,  1855,  pp.  17-22.  [Letters  by  R.  Therry, 
C.  Blakefield,  J.  McArthur,  H.  K.  James,  P.  P.  King,  R.  I. 

MUROHISON.] 

165  The  Gold-fields  of  New  South  Wales.     Cat.  Nat.  and  Industrial  Prod. 

N.  8.  Wales,  1854,  pp.  60-62. 

166  On  the  Gold-fields  of  New  South  Wales.     Brit.  Catal.,  Expos,  Univ. 

Paris,  1855,  pp.  103-108. 

167  Researches  on  the  Southern  Gold-fields  of  New  South  Wales.     Pp.  IX, 

305.  (8vo.  Sydney,  1860.)  Containing : — Appendix  A — Metal- 
liferous Quartz  and  its  Commercial  Value,  pp.  268-270.  App.  B — 
Gold  Working,  Associated  Minerals,  <fec.,  pp.  270-271.  App.  C — 
New  South  Wales  a  Diamond  Country,  pp.  272-273.  App.  D — 
Detection  of  Spurious  Gold,  pp.  274-275.  App.  E — Assays  of 
Gold,  pp.  275-278.  App.  P — Separation  of  Gold  from  Mundic 
Quartz,  pp.  278-281.  App.  G— Note  on  the  Altitudes  of  Gold 
bearing  Rocks,  p.  281.  App.  H — Possils  of  the  Southern  Districts, 
pp.  282-288.  App.  I — Synopsis  of  Pacts  and  Services  connected 
with  the  Discovery  of  Gold  in  Australia,  pp.  209-305.  [See  also 
Nos.  133-153.] 

168  The  Gold-fields  of  New  South  Wales.      Oat,  Nat,  and  Industrial  Prod, 

N  a,  Wales^Internat,  Exhih.,  1861,  pp.  89-98. 

169  On  the  Gold-fields  and  Mineral  Products  of  New  South  Wales.;^  Ibid, 

London  edition,  18C2,  pp.  43-44. 
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Clakke  (W.  'Q,)— continued, 

170  On  tlie  Transmutation  of  Eocke  in  Australasia.     Trans.  Phil.  Soc.  N,  8, 

Wales,  18G2-65  [18G6],  pp.  267-308.     [Gold  in  aranite,  Cox  River, 

p.  271.] 

171  On  the  alleged  Gold-field  at  the  head  of  the  Nepean  River,  New  South 

Wales.     Oeol  Mag.,  1865,  II,  p.  330. 

172  On  the  Auriferous  and  Non-auriferous   Quartz  Reefs  of   Australia. 

Ihid.,  1866,  Iir,  p.  561. 

173  The  Claims  of  the  Rev.  W.  B.  Clarke,  M.A.,  F.G.S.      (8vo.     Sydney, 

1860.) 

174  On  the  Progress  of  Gold  Discovery  in  Australasia  from  1860-1871,  p.  23. 

(Svo.     Sydney,  1871.)     Also  in  Industrial  Prog,  N,  S,  Wales  Bept. 
Intereol.  Exltib.  Sydney^  1870,  pp.  533-555. 

Claeke  (W.  B.)  and  Johnston  (W.)  :— 

175  Catalogue  of  the  Drift  Deposits  dug  through  in  sinking  for  Gold  in  the 

Turon  River.      Cat.  Nat,  and  Industrial  Prod.  N,  8.  Wales,  1854, 
pp.  62-63. 

CoNLEr  (C.  A.)  : — 

176  Mining  Registrar's  Report  on  the  Tumut  and  Adelong  District — Albury 

Division.      [Bungowannah,  Splitter's  Creek.]      Ann.  Bept.  Dept. 
Mines  N.  8,  Wales  for  1886  [1887].  p.  77. 

■Connolly  (T.)  : — 

177  Warden's  Report  on  the  Bathurst  District — Carcoar  Division.     [Man- 

durama.]     Ibid,  for  1886  [1887],  p.  53. 

OoOK  (W.)  :— 

178  Mining  Registrar's  Report  on  the  Lachlan  District — Canowindra  Division. 

[Cargo,  Belmore.]     Ibid,  for  1885  [1886],  p.  71. 

179  I>ttlo.     [Cargo.]    Ibid,  for  1887  [1888],  p.  70. 

180  Diifo.    Cowra  North  Division.      [Sullivan's   Gully.]     Ibid,  for  1889 

[1890],  p.  59. 

Cooke  (W.  M.)  :— 

181  Warden's  Report  on  the  Hunter  and  Macleay  District — Stroud,  Copeland, 

Bulladellah,  and  Taree  Division.      [Coolongolook.]      Ibid,  for  1890 
[1891],  pp.  111-114. 

COET  (W.  H.)  :— 

182  Auriferous  Deposits  of  New  South  Wa^es.      Mining  Journal,  1853, 

XXIII,  p.  303. 
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COTTEB  (S.  J.)  : — 

183  Mining  Eegistrar's  Eeport  on  the  Bathurst  District — Tuena  Division. 

Ann,  Bept,  Dept,  Mines  N,  S,  Wales  for  1876  [1877],  pp.  75-7G. 
Cox  (S.  H.) :— 

184  Notes  on  the  Characters  of  the  Adelong  Eeefs.    Journ.  B,  8oc»  N.  S, 

Wales  for  1885  [1986],  XIX,  pp.  135-136. 

185  The  Development  of  Mining  in  Australasia.     Bepf.  Ausir,  Assoc.  Adv. 

ScL,  1888  [1889],  I,  pp.  223-228,  table. 

Cbommelin  (J.  C.  W.)  ; — 

186  Mining  Registrar's  Eeport  on  the  Tumut  and  Adelong  District — Albury 

Division.    [Black  Eange.]    Ann,  Bept  Depf,  Mines  iV.  8,  Wales  for 
18S1  [1882],  pp.  72-73. 

CUBRAN  (J.  P.)  : — 

187  Mining  Registrar's  Eeport  on  the  New  England  and  Clarence  District — 

Boorook  Division.     [Boorook,  Lunatic,  Poverty  Point,  Timbarra.] 
Ibid,  for  1880  [1881],  pp.  166-168. 

183    I>ilto.    New  England  District— Boorook  Division.    Ibid,  for  1SS2  [iSSS^, 
pp.  94-95. 

189  JOitfo.     Ibid,  for  1884  [1885],  pp.  102-103. 

190  JDitto.    FairBeld  Division.     [Timbarra,  Drake.]     Ibid,  for  ISSQ  [1837]^ 

pp.  93-95. 

191  Bilfo.  [White  Eock.]     Ibid,  for  1887  [1888],  pp.  98-100. 

192  Difto.  Ibid,  for  1888  [1889],  pp.  112-114. 

193  Diffo.  Ibid,  for  1889  [1890],  pp.  114-115. 

194  JDilto.  Ibid,  for  1890  [1891],  pp.  116-118. 

195  Diifo.  Ibid,  for  1891  [1892],  pp.  123-124. 

CuBRAX  (J.  M.)  : — 

196  Geological  Laboratory  Notes. — No.  1.     [Gold  associated  with  Selenium 

and  Bismuth,  Mt.  Hope.]     Journ.  B.  Soc.  iV".  8,  Wales  for  1895 
[1896],  XXIX,  pp.  404-405. 

Datntkee  (E.)  : — 

197  Note  on  Certain  Modes  of  Occurrence  of  Gold  in  Australia.     Quart. 

Journ.  Qeol.  8oc.,  1878,  XXXIV,  pp.  431-438,  pis.  17-18. 

D ALTON  (F.)  :  — 

198  Eocks  and  Minerals  of  the  Eocky  Eiver  Gold  District.     Cat.  Nat,  and 

Industrial  Prod.  N,  8.  Wales,  Internat,  Exhib.,  1861,  pp.  93-95; 
London  Edition,  1862,  pp.  44r-45. 

199  Eeport  of  the  Gold  Commissioner,  Lachlan  District,  for  1873.     Vide 

Johnson  (W.),  No.  393,  pp.  7, 9, 10.   [Billabong,  Forbes,  Cudgellico.] 
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Dalton  (P.) — continued. 

200     Warden's  Eeport  on  the  Lachlan  District — Northern  Division.  [Billabong 

Oold-field,  Wapping  Butcher  Lead,  Bushman's,  Dayspring,  Goobang 

Creek,  Porbes,  Bald  Hills.]     Ann.  Bept.  Bept.  Mines  N.  8.  Wales 

for  1875  [1876],  pp.  32-42  ;  Mines  and  Mineral  Statistics,  1876,  pp. 

28-41,  map  and  plan  facing  p.  52. 

•  201  Ditto.  [Forbes,  Bald  Hills,  Billabong,  Bushman's  Lead,  Pinnacle, 
Plyer's  Creek,  Canowindra,  Cargo,  Emu  Creek,  Tjagong.]  Ihid.for 
1876  [1877],  pp.  47-62. 

202  Ditto.     [Tyagong,  Forbes,  Emu  Creek,  Grenfell,  Billabong,  Cargo,  Lake 

Cudgellico.]     I  bid.  for  1877  [1878],  pp.  74-88. 

203  Ditto.      [Billabong,  Porbes,  Cudgellico,  Pinnacles  Eeef,   Cargo,  Emu 

Creek,  Tyagong,  Grenfell.]     Ihid.for  1878  [1879],  pp.  71-77. 

204  Ditto.     [Porbes,  Billabong,  Lachlan,  Emu  Creek,  Tyagong.]     Ihid.for 

1879  [1880],  pp.  87-95. 

Davey  (T.  G.)  :— 

205  Eeport  on  the  Boorook  Mines.     Ihid.for  1883  [188i],  pp.  108-109. 

David  (T.  W.  E.)  :— 

206  Eeport  on  the  Eocky  River  and  Uralla  Gold-field.    Ibid,  for  1886  [1887], 

pp.  153-158. 

207  Eeport  on  the  Fairfield  Gold-field.     [ Drake,  Eed  Eock.]     Ibid,  for  1886 

[1887],  pp.  158-162. 

208  Report  on  the  Peak  Gold-field.     Ihid.for  1889  [1890],  pp.  213-217. 

209  Note  on  the  Laccolites  of  the  Junction  Mine,  near  Mandurama.     Procs. 

Linn.  Soc.  N.  S.  Wales,  1890,  V  (2),  pp.  421-^24. 

210  The  Associated  Minerals  and  Volatility  of  Gold.     Records  Geol.  Survey 

N.  8.  Wales,  1891,  II,  Pt.  3,  pp.  100-108.  [Associated  with 
Bismuth,  Tellurium,  Arsenical  Pyrites,  Arsenic,  Copper  Pyrites, 
Copper,  Stibnite,  Native  Antimony.] 

211  Eeport  on  a  portion  of  the  Sunny  Corner  District.     Ann.  Rept.  Dept. 

Mines  K  S.  Wales  for  1890  [1891],  pp.  289-241. 

212  Second  Eeport  on  Peak  Hill.    Ihid.for  1890  [1891],  pp.  231-233, 

David  (T.  W.  E.)  and  Stoniee  (G.  A.)  :— 

213  Progress  Eeport.     [Mandurama.]     Ihid.for  1890  [1891],  p.  239. 

Dayies  (P.)  :— 

214  Eeport  on  the  Dayspring  Amalgamated  Gold-mining  Company,  Currajong. 

Vide  Johnston  (W),  No.  393,  p.  9. 

215  Eeport  on  the  Deep  Leads  of  the  Forbes  District.     Ann.  Rept.  Dept. 

Mines  If.  S.  Wales  for  1877  [1878],  pp.  82-87. 
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Davisox  (S.):  — 

216  New  Theory  of  the  Origin  of  Gold.     Hargrave^s  Am/ralia  and  its  QolJ- 

felds,  1855,  pp.  203-240. 

217  The  Disco verj  and  Geognosy  of   Gold  Deposits  in  Australia ;   with 

comparison  and  account  of  the  Gold  llegions  in  California,  Russia, 
India,  Brazil,  <fec.,  including  a  Philosophical  Disquisition  on  the 
Origin  of  Gold  in  Placer-Deposits  and  in  Quartz  Veins.  Pp.  ix, 
484,  map  and  appendices.     (8vo.     London,  1860.) 

218  The  Gold  Deposits  in   Australia;   their  Discovery,   Development,  and 

Geognosy,  with  a  Disquisition  on  the  Origin  of  Gold  in  Placer- 
deposits  and  in  Quartz-veinstones.  2nd  Edition.  Pp.  ix,  484. 
(8vo.     London,  1861.) 

219  Placer  Deposits  of   Gold  in  Australia.     Mining  Journal^  1861,  XXX, 

p.  522. 

DaVOREN  (J.)  : — 

220  Mining  Kegistrar's  Report  on  the  Lachlan  District —Temora  Division. 

Ann.  Rept,  Dept.  Mines  N.  S.  Wales  for  188i  [1885],  p.  75. 

221  Ditio.     Ibid,  for  18S5  [1886],  p.  69. 

Day  (W.  T.)  :— 

222  Mining  Registrar  s  Report  on  the  Albert  District — Tibooburra  Division. 

Ibid,  for  1889  [1890],  pp.  125-126. 

De  Boos  (C.)  :— 

223  Warden's  Report  on  the  Southern  District.     [Warri  Sluicing,  Araluen, 

Little  River,  Major's  Creek,  BelFs  Creek,  Mogo,  Moruya,  Nerri- 
gundah.]  Ibid,  for  1875  [1876],  pp.  43-49 ;  Mines  and  Mineral 
Statistics,  1875,  pp.  15-27. 

224  Ditto.     [Araluen,  Little  River.]     Ibid,  for  1876  [1877],  pp.  62-66. 

225  Ditto.     [Mogo,  Xerriga,  Mt.  Dromedary,  Molonglo,  yVraluen,  Major's 

Creek,  Little  River.]     Ibid,  for  1877  [1878],  pp.  89-97. 

226  Ditto.     [Crown  Flat,  Yalwal,  Dromedary,  Delegate,  Gundaroo.]     Ibid. 

for  1878  [1879],  pp.  79-83. 

227  Ditto.     [Wy along,    Scrub   Yards,    Gundibindyal,    Baker,    Woodstown, 

Araluen,  Major's  Creek,  Mongarlowe,  Little  River,  Nerriga, 
Dromedary.]     Ibid,  for  1S79  [1880],  pp.  107-1 1 5. 

228  Warden's  Report    on    the    Hunter  and    Macleay   District — Copoland 

Division.  [Copeland,  Barrington,  Waugat.]  Ibid,  for  1880  [188 1  ], 
pp.  171-174. 
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De  Boos  (C.) — continued, 

229  AVarden's  Eeport  on  the  Lachlan  District — Temora  Diyision.    Ibid,  for 

1881  [1882],  pp.  52-54. 

230  I>itto.     [Barmedman.]     Ibid,  for  1882  [1883],  pp.  65-57. 

231  Warden's  Eeport    on    the  Hunter  and    Macleaj  District — Copeland 

Division.    Ibid,  for  1883  [1884],  pp.  97-9.9. 

232  I>itio.    Ibid  for  188J.  [1885],  pp.  93-95. 

233  Ditto,    Ibid  for  1885  [1886],  pp.  87-89. 

234  Ditto,    J6iJ./orl886[l887],  p.  87. 

235  Warden's  Eeport  on  the  Albert  District — Milparinka  Diyision.     [Tiboo- 

burra,  Lit.  Browne,  Whittabreena.]     Ibid,  for  1887  [1888],  pp. 
105-107. 

236  Ditto.     [Mt.  Browne.]     Jft»(/./>r  1888  [1889],  pp.  120-121. 

De  Boos  (H.)  :— 

237  Mining  Eegistrar's  Eeport  on  the  Mudgee  District — Qulgong  Division. 

Ibid  for  1882  [1883],  pp.  50-51. 

238  Ditto,     Ibid,  for  1886  [1837],  p.  01. 

DfiLESSE   (A.): — 

239  Sur  le  Gisement  et  sur  I'Exploitation  do  I'Or  en  Australie.    Annates 

des  Mines,  1853,  III,  pp.  185-212. 

Denison  (W.  T.),  Kt.  :— 

240  On  the  relative  Value  of  Native  Gold,  from  the  different  Countries, 

whence  it  is  brought  to  market  in  the  Colonies.    Frocs,  B.  Soc, 
V.  D,  Land,  1853,  11,  Ft.  3,  pp.  201-221. 

Des  Maisoxs  (P.  A.  P.) : — 

241  Les  Gisements  auriferes  en  Australie.     Pp.  47.     (8vo.     Paris,  1885.) 

Dixon  (W.  A.)  :— 

242  Assays  of  Gold  Ores.     Ann,  JRept,  Dept,  Mines  N,  8.  Wales  for  1878 

[1879],  pp.  10-11;  Ibid,  for  1879  [1880],  pp.  15-^18;  Ibid  for 
1880  [1881],  pp.  15-19. 

Ducat  (W.)  :— 

243  Warden's  Eeport    on    the  Hunter    and   Macleay  District — Kempsey 

Division.     [Warrell  Ck.]     Ibid  for  1882  [1833],  p.  86. 

244  Ditto,     [Deep  Creek,  Warrell  Creek.]     Ibid,  for  1888  [1889],  pp.  106- 

107. 

245  Ditto,     [Deep  Creek.]     Ibid,  far  1890  [1891],  p.  111. 
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Dubbin  (J.  H.)  : — 

246  Report  on  the  Liverpool  Plains  Gold-field.     N.  S.  Wales  Leg,  Council, 

Votes  and  Frocs.,  1852,  II,  pp.  491-502,  523. 

Ot,  Britain,  Pari.  Papers — Further  papers  rel.  Recent  Discov.  Gold 

in  Austr.,  28  Feb.,  1853,  pp.  113-123. 

[Swamp  Oak,  Hanging  Rock.] 

Eabl  (G.  W.)  :— 

247  A  Correspondence  relating  to  the  Discovery  of  Gold  in  Australia.    Pp. 

16.     (8vo.     London,  1853.) 

Earp  (G.  B.)  :— 

248  The  Gold  Colonies  of  Australia;  comprising  their  Hislorj,  Territorial 

Divisions,  Produce,  and  Capabilities ;  how  to  get  to  the  Gold  Mines, 
and  every  Advice  to  Emigrants.  Pp.  viii,  216,  map.  (12mo. 
London,  1852.) 

249  Ditto,    Enlarged  and  corrected  Edition.     Pp.   viii,   218,  map.      (8vo. 

London,  1852.) 

250  The  Gold  Colonies  of  Australia,  and  Gold  Seeker's  Manual.    A  New 

Edition.      With   Illustrations  of  the  Implements  required  in  the 

Search  for  Gold  Ore,  as  well  as  the  Progress  of  the  Gold  Mining  to 

the  latest  period,  and  ample  Notices  of  Australian  Gold  Geology  and 

Mineralogy;  with  Chemical  and  Metallurgical  Treatment  of  Gold 

Ore.     Thirty-fifth  thousand.     Pp.  viii,  248,  map.     (8vo.     London, 

1853.) 

[Summer  Hill,  Turon,  Bungonia,  Gilmandyke,  Sydney.] 

Ebskene  (J.  E.)  : — 

251  A  Short  Account  of  the  late  Discoveries  of  Gold  in  Australia;  with 

Notes  of  a  Visit  to  the  Gold  District.     (8vo.    London,  1851.) 

252  Ditto.    Second  Edition.     Pp.  101.     (8vo.    London,  1852.) 

Evans  (W.  S.)  :— 

253  Mining  Registrar's  Report  on  the  Bathurst  District — Orange  Division. 

[Lucknow.'J  Ann.  Hept.  Dept,  Mines  y,  S.  Wales  for  1880  [1881] 
pp.  85-86. 

Fabian  (    .): — 

254  Guide  to  the  Gold  Regions  of  Australia.      1852.     [Vide  Litebsidge 

(A.)     No.  449.] 

Faoan  (M.)  : — 

255  Mining  Registrar's  Report  on  the  Tambaroora  and  Turon  District — 

Sofala  Division.  [Box  Ridge,  Wattle  Flat.]  Ann,  Eept.  Dept, 
Mines  N.  8.  Wales  for  1877  [1878],  pp.  118-119. 
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Fagan  (M.) — continued. 

266  Mining  Regiytrar's  Report  on  the  Tambaroora  and  Turon  District — 
Sofala  Division.  [Wattle  Flat.]  Ibid,  for  1878  [1879],  pp. 
101-102  ;  Ibid,  for  1879  [1880],  pp.  76-78  ;  Ibid,  for  1880  [1881], 
pp.  89-91. 

257  Ditto.     [Wattle   Flat,  Crudine,  Sofala.]      Ibid,  jor  1881  [1882],  pp. 

41-45. 

258  Diito.     Ibid,  for  18S2  [1883],  pp.  44-46;  Ibid,  for  1883  [18S4],  pp. 

55-57  ;  Ibid,  for  1884  [1885],  pp.  58-59;  Ibid,  for  1885  (1886],  pp. 
54-55  ;  Ibid,  for  1886  [1887],  pp.  57-58  ;  Ibid,  for  1887  [18SS],  pp. 
56-57;  Ibid,  for  1888  [1889],  pp.  67-69;  Ibid,  for  1889  [1890], 
pp.  60-61 ;  Ibid,  for  1890  [1891],  pp.  66-67. 

Fisher  (J.) : — 

259  Mining  Registrar's  Report  on  the  New  England  and  Clarence  District — 

Lionsville  Division.  Ann.  Bept,  Dept.  Mines.  JS.  S.  Wales  for  1877 
[1878],  pp.  153-151.. 

Forbes  (W.)  : — 

260  Mining  Registrar's  Report  on  the  Lachlan  District — Barmedman  Division. 

Ibid,  for  1882  [1883],  pp.  60-61 ;  Ibid,  for  1883  [18S4],  pp.  72-74  ; 
Ibid,  for  1884  [1885],  pp.  75-76;  Ibid,  for  1885  [1888],  p.  70. 

Foster  (W.  J.)  : — 

262  Mining    Registrar's    Report  on  the   Southern    District — Xorrigundah 

Division.     Ibid,  for  1875  [1876],  pp.  85-86. 

263  Dilto.     [Mt.  Dromedary,  Bumbo.]     Ibid,  for  1877  [1878],  p.  130. 

264  />iV/o.     [Mt.  Dromedary.]     Ibid,  for  1878  [1879],  pp.  113-lU. 

265]  Ditlo.     [Wagonga  Division.]     Ibid,  for  18SS  [1889],  pp.  85-86;  Ibid. 

266  ^         for  1890  [1891],  pp.  88-89. 

Fox  (A.)  ;— 

267  Mining  Registrar's    Report  on   the   Southern   District — Nerrimungah 

Di\ision.  [Yellow  Springe,  Fernbauk,  Broken  Creek.]  Ibid,  for 
1875  [1876],  pp.  88-89. 

FraPPELL  (R.)  : — 

268  Warden's  Report  on  the  Peel  and  Uralla  District — Tamwortb,  Nundle, 

and  Bendemeer  Divisions.  [Swamp  Oak.]  Ann.  B^pt.  Dept.  Mines 
N.  S.  Wales  for  1890  [1891],  p.  100. 

Galbhaith  (F.  H.)  : — 

269  Mining  Registrar's  Report  on  the  Southern  District — Nowra  Division. 

[YalwaL]  Ann.  Bept.  Dcpf.  Mines  iV.  S.  Wales  for  1890  [1891], 
pp.  90-91 . 
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Galwat  (P.  J.)  : — 

270  Mining  Eegiatrar's  Eeport  on   the    Southern    District — Liltle    River 

Division.  Ibid,  for  1875  [1876],  pp.  8i:-85  ;  Ibid,  for  1882  [1883], 
pp.  65-66;  Ibid,  for  1883  [1884],  p.  78;  Ibid,  for  1888  [1889], 
pp.  87-88. 

271  I>itio,     [Little  Eiver,  Currowang  Creek.]     Ibid,  for  1876  [1877],  pp. 

97-99. 

272  Ditto.     [Nerriga,  Shoalbaven.]     Ibid,  for  1887  [1888],  pp.  79-80. 

273  Ditto,     Nerriga  Division.     Ibid,  for  1888  [1889],  p.  88  ;  Ibid,  for  1889 

[1890],  pp.  83-84  ;  Ibid,  for  1890  [1891],  p.  92. 

Oeddes  (G.)  : — 

274  Mining  Registrar's  Report  on  the  Clarence  and  Richmond  District — 

Nana  Creek  Division.  Ann,  Bept,  Dept,  Mines  N.  8.  Wales  for 
1883  [1884],  pp.  112-113;  Ibid,  for  1884  [1885],  pp.  105-107; 
Ibid,  for  1885  [1886],  pp.  98-100 ;  Ibid,  for  1886  [1887],  pp.  96- 
101 ;  Ibid,  for  1887  [1888],  pp.  102-104 ;  Ibid,  for  1888  [1S89], 
pp.  117-119 ;  Ibid,  for  1889  [1890],  pp.  119-122  ;  Ibid,  for  1890 
[1891],  pp.  122-124. 

275  Ditto,     [Woolgoolga.]     Ibid,  for  1891  [1892],  pp.  133-135. 

OeiKIE  (A.)  : — 

276  Life  of  Sir  R.  J.  Murchison,  Bart.,  K.C.B.,  F.R.S.,  &c.    2  vols.     (8vo. 

London,  1875.)     [Discovery  of  Gold  in  Australia,  II,  pp.  131-136.] 

Gibson  (C.  G.)  : — 

277  Mining  Registrar's  Report  on  the  Bathurst  District — Mount  McDonald 

Division.  Ann,  Bept.  Dept.  Mines  iV.  S,  Wales  for  1882  [188B], 
pp.  38-41. 

278  Mining  Registrar's' Report  on  the  Lachlan  District— Temora  Division. 

Ibid,  for  1883  [1884],  pp.  71-72. 

Gipps  (P.  B.)  and  Campbell  (W.)  : — 

279  Description  of  Wattle  Flat  Gold-field,  Western  District.     Pp.  16.  (8vo. 

Sydney,  1853.) 
Gold  : — 

280  [Native   Gold— Alluvial.]      S^dnei/   Morning    Herald,  Aug.   28,    1819, 

XXVI,  No.  3831. 

281  The  Existence  of  Gold  in  New  South  Wales.     Mining  Journal,  1851, 

XXI,  p.  445. 

282  Prediction  of  the  Existence  of  Gold  in  Australia.     Mining  Journal,  1851, 

XXI,  p.  529. 
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Gold — continued, 

283  Gold  in  Australia.     Gentleman's  Magazine,  1851,  XXXVI,  pp.  420, 043  ; 

1852,  XXXVII,  p.  507. 

284  Correspondence  relative  to  the  Eccent  Discovery  of  Gold  in  Australia. 

Ot,  Britain,  Pari  Papers,  Feb.  3rd,  1852.  Pp.  76.  (Fol.  London, 
1852.) 

285  Further  Papers  relative  to  the  Discovery  of  Gold  in  Australia.     Ot, 

Britain,  Pari.  Papers,  Juno  11th,  1852.  Pp.  131,  maps.  (Fol. 
London,  1852.) 

286  Further  Papers  relative  to  the  recent  Discovery  of  Gold  in  Australia. 

Qt  Britain,  Pari,  Papers,  Feb.  28th,  1853.  Pp.  433,  plates.  (Folio. 
LondoD,  1853.) 

287  Further  Papers  relative  to  the  recent  Discovery  of  Gold  in  Australia. 

Qt.  Britain,  Pari,  Papers,  Aug.  16th,  1853.     Pp.  222. 

288  Further  Papers  relative  to  tho  Discovery  of  Gold  in  Australia.     Gt, 

Britain,  Pari,  Papers,  Feb.  16lh,  1854.  Pp.  205.  (Folio.  London, 
1854.) 

289  Further  Papers  relative  to  the  Discovery  of  Gold  in  Australia.     Gf, 

Britain,  Pari.  Papers,  Dec,  1S54:,    Pp.198.   (Folio.    London,  1855.) 

290  Further  Papers  relative  to  the  Discovery  of  Gold  in  Australia.     G^ 

Britain,  Pari.  Papers,  July  1855.    Pp.  114.    (Folio.    London,  1855.) 

291  Further  Papers  relative  to  the  Discovery  of  Gold  in  Australia.     Gf, 

Britain,  Pari,  Papers,  Feb.  1856.    Pp.  82.     (Folio.    London,  1856.) 

292  Further  Papers  relating  to  the  Discovery  of  Gold  in  Australia.     Gf, 

Britain,Parl.  Papers,25  July,  1S6G,  Pp.39.  (Folio.  London,  1856.) 

293  Further  Papers  relating  to  the  Discovery  of  Gold  in  Australia.     Gf. 

Britain,  Pari,  Papers,  25  Aug.,  1857.  Pp.  109.  (Folio.  London, 
1857.) 

294  The  Original  Discoverer  of  Gold  in  Australia.     Mining  Journal,  1852, 

XXII,  p.  46;  1853,  XXIII,  pp.  11,  191. 

295  Asfsays  made  at  the  Sydney  Branch  of  the  Royal  Mint,  of  48  specimens 

of  New  South  Wales  Gold,  from  the  collection  exhibited  in  tho 
Australian  Museum,  prior  to  transmission  to  Paris,  December,  1854. 
British  Catalogue,  Exposition  TJniv,  Paris,  1855,  p.  108.  (8vo. 
London,  1855.) 

296  Tho  Discoverer  of  Gold  in  Australia  (Dr.  Lhotsky).    Mining  Journal^ 

1860,  XXX,  pp.  346,  369,  882,  486. 

297  First  Discovery  of  Gold  in  Australia.    Mining  Journal,  1867,  XXXVII, 

p.  788. 


PART  4. J  Dun:  Pa})ers  on  Economic  Geoloijy,  211 

G  OLD — cant  in  ued, 

298  The  Discovery  of  Gold  in  Kew  South  Wales.     Mining  Journal^  1870, 

XL,  p.  853. 

299  The  Discoverer  of  Gold  in  Australia.     Mining  Journal,  1877,  XLVII, 

p.  1171. 

300  Sur  les   Gisements  Auriferes  de  Nouvelle   Galles  du  Sud.    Annales 

Ecole  des  Mines,  1859,  XVI  (5),  liv.  5  and  6,  p.  577. 

301  Another  ''  Gold  Field  "  discovered.     Mining  Journal,  1849,  XIX,  pp.  247, 

262. 

302  The  Southern  Gold-fields  of  New  South  Wales.     Mining  Journal,  1858, 

XXVIII,  p.  113,  section. 

303  Eeport  from  the  Select  Committee  on  the  Gold  Fields  Management  Bill 

with  Minutes  of  Evidence.     N.  8,  Wales  Leg.  Council,  Votes  and 

Frocs,,  20th  Sept.,  1852,  II,  pp.   671-855;  ditfo,  1853,   II,  pp. 

427-519. 

[Evidence  by  W.  B.  Clarke,  1852,  pp.  511-515;  1853,  pp.  694-700] 

304  A  hundredweight  of  Gold.     Bathurst  Free  Fress,  July  16,  1851,  Qt, 

Britain,  Pari,  Fapers — Corr,  rel.  Recent  Discov.  Gold  in  Austr,, 
3rd  Feb  ,  1852,  pp.  35-37. 

305  Chart  of  the  (Upper  Turon)  Gold  Diggings.     N,  S.  Wales  Leg.  Council, 

Votes  and  Frocs.,  1851,  II;  Gf.  Britain,  Farl.  Fapers — Further 
papers  rel,  Becent  Discov.  Gold  in  Austr.,  July  14,  1852,  to  face 
p.  25. 

306  Lectures  on  Gold  for  the  Instruction  of  Emigrants  about  to  proceed  to 

Australia.    Delivered  at  the  Museum  of  Practical  Geology.    2nd 
edition.     Pp.  215.     (8vo.    London,  1853)  : — 
[Lecture  I.  On  the  Geology  of  Australia,  with  especial  Reference 
to  the  Gold  Regions.    By  J.  Beete  Jukes,  pp.  1-37. 

II.  Our  Knowledge  of  Australian  Rocks  as  derived  from  their 

Organic  Remains.    By  E.  Forbes,  pp.  41-67. 

III.  On  the  Chemical  Properties  of  Gold,  and  on  the  Mode  of 
Distinguishing  it  from  other  Substances  resembling  it.  By 
Lyon  Platfaib,  pp.  71-89. 

IV.  On  the  Dressing  or  Mechanical  Preparation  of  Gold  Ores.  By 
W.  W.  Smyth,  pp.  93-120. 

V.  The  Metallurgical  Treatment  and  Assaying  of  Gold  Ores.     By 

J.  Pebcy.  pp.  123-165. 

VI.  The  History  and  Statistics  of  Gold.     By  R.  Hukt,  pp.  169-207.] 

307  New  South  Wales.    Mineral  Resources — Gold.    Industr.  FrogrcssN.  S, 

Wales,  Bept.  Intercol.  Exhih.  Sydney,  1870,  pp.  436-443.  (8vo. 
Sydney,  1871.) 


212  Records  of  the  GeoJojlcal  :Survey  of  Xew  South  Wales.  [vol.  vi 

Gold — continued, 

308  Current  Kenew  of  Mining,  Quarrying  and   Metallurgy  in  New  Scuth 

Walet?.     Mining  and  Smelting   Mag.,  1862,  T,  p.  277;    1803,    II, 
p.  177;    18GA,  in,  p.  30G;    ISGl-,  IV,  pp.  50,  115,  24,1,  295,  3;  G 
363 ;  18G5,  Y,  pp.  47,  113,  176,  239,  301,  360 ;  1865,  VI,  p.  47. 

309  Keport  from  the  Select  Committee  on  Claims  of  William  Tom,  James 

Tom,  and  J.  H.  A.  Lister,  as  tbe  first  Discoverers  of  Gold  in 
Australia ;  together  with  the  Proceedings  of  tbe  Committee,  Minutes 
of  Evidence,  and  Appendices.  Pp.  28.  -ZV^.  S.  Wales  Leg,  Ass. 
Papers,  1890,  653-^.     (Folio.     Sydney,  1890.     By  Authority.) 

GottMAK  (P.  O.)  : — 

310  7  Mining  Eegistrar's  Report  on  the  Tumut  and  Adelong  District — Reedy 

311  -^  Flat  Division.     Ann.   Bepf.  Dept.  Mines  N.  8.    Wales  for  1881 

[1882],  p.  73;  Ibid,  for  1882  [1883],  p.  73. 

GOBMLEY  (P.  J.)  : — 

312  Mining  Registrar's   Report   upon  the  Tomingley  Division.     Ibid,  for 

1883  [1884],  p.  120. 

Graham  (J.  B.) : — 

313  Warden's  Report  on  the  New  England  and  Clarence  District.     [Boonoo 

Boonoo,  Lunatic,  Perseverance.]     Ibid,  for  1875  [1876],  pp.  56-58. 

314  Ditto.     [Boorook,   Timbarra,   Poverty   Point.]     Ibid,  for  1878  [1879], 

pp.  90-95. 

315  Ditto.     [Boorook,  Lunatic]     Ibid,  for  1879  [1880],  pp.  157-162. 

316  Ditto.     [Boorook.]     Ibid,  for  1880  [1881],  pp.  155-156. 

317  Warden's  Report  on  the  New  England  District — Tenterfield  Division. 

[Poverty  Point,  Lunatic]     Ibid,  for  1881  [1882],  pp.  95-96. 

318  Ditto.     [Boorook.]     i^w/. /or  1882  [1883],  pp.  87-88, 

319  Ditto.     [Poverty  Point,  Boorook.]     Ibid,  for  1883  [1884],  pp.  100-102. 

320  Ditto.     [Timbarra.]     Ibid,  for  1%^^  [1886],  pp.  90-91. 

321  Ditto.     [Fairfield,  Drake,   Boonoo  Boonoo.]     Ibid,  for  1886   [1887], 

pp.  88-89. 

322  Ditto.     [Boonoo  Boonoo,  Fairfield,  Lunatic,  Poverty  Point.]     Ibid,  for 

1887  [1888],  pp.  95-98. 

323  Ditto.    [Fairfield,   Drake,   White  Rock,  Boonoo  Boonoo.]     Ibid,  for 

1888  [1889],  pp.  108-111, 

324  Ditto.     [Drake.]     Ibid,  for  1889  [1890],  pp.  111-113. 
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Green  (C.  H.)  :— 

325  Report  on  the  Gold-fields  of  the  Western  Districts.     N.  S.  Wales  Leg. 

Council,  Votes  and  Frocs.,  1854-,  II,  pp.  1443-1446 ;  Gf.  Britain, 
Farl,  Papers— Further  papers  rel,  Discov.  Gold  in  Austr.,  Dec, 
1854,  pp.  63-67. 

326  Report  on  the  Prospects    of  the  Western  Gold-fields.    N.  8.    Wales 

Leg.  Council,  Votes  and  Procs.,  1852,  II,  pp.  521-522  ;  Gt.  Britain, 
Farl.  Papers — Further  papers  rel.  Recent  Discov,  Gold  in  Austr., 
28Peb.,  1852,  pp.  111-112. 

GniEVEs  (A.  F.  A.)  : — 

327  Discovery  of  Gold  in  Australia.     W.  U.  Archer's  Statistical  Report  of 

Victoria,  1854,  pp.  329-332.     (8vo.     Melbourne,  1854.) 

GUXNING  (G.  A.)  : — 

328  Mining  Registrar's  Report  on  the  Bathurst  District — Mount  McDonald 

Division.  Ann.  Bept.  Dcpt.  Mines  N.  8.  Wales  for  1886  [1887], 
p.  55;  /&/<;. /br  1887  [1888],  p.  54;  iftiV/./or  1888  [1889],  pp.  64-65; 
Hid.  for  1890  [1801],  pp.  64-65 ;  Hid.  for  1891  [1892],  pp.  71-72. 

Hammond  (P.  T.)  : — 

329  Report  on  the    Condobolin  District.     [Boona  West,  Melrose  Plains.] 

Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1892  [1893],  pp.  167-171. 

Hanlet  (M.)  : — 

330  Mining  Registrar's  Report  on  the  Tambaroora  and  Turon  District — 

Ironbarks  Division.  [Ironbarks,  Stony  Creek,  Muckeravra.]  Ann^ 
Bept.  Dept.  Mines  N.  8.  Wales  for  1877  [1878],  pp.  119-121. 

331  Ditto.     [Ironbarks,  Muckerawa]     Hid. for  1878  [1879],  pp.  102-103. 

332  Ditto.     Lachlan  District — Molong  Division.     [Gumble,  Delany's  Dyke.] 

Ihid.  for  1888  [1889],  pp.  81-82. 

Hardy  (J.  R.)  : — 

333  Report  on  the  present  State  and  Puture  Prospects  of  the  Western  and 

Southern  Gold-fields.     N.  8.  Wales  Leg.  Council,  Votes  and  Frocs., 

1852,  II,  pp.  503-519;  1851,  II,  pp.  335-349;  Ot.  Britain,  Farl. 
Papers — Further  papers  rel.  Becent  Discov.  Gold  in  Austr. ^  28  Feb., 

1853,  pp.  87-96. 
Habgrates  (E.  H.)  : — 

334  Minute  of  the  Statements  made  before  the  Executive  Council  on  the  3rd 

June,  1851,  respecting  his  Discovery  of  the  Gold-field  in  the  County 
of  Bathurst,  and  his  Observations  as  to  the  Existence  of  Gold 
elsewhere  in  the  Colony.  Gt.  Britain,  Pari,  Papers — Corr.  rel. 
Becent  Discov.  Gold  in  Austr.,  3rd  Feb ,  1852,  pp.  24-25 ;  See 
also  N,  8,  Wales  Leg.  Council,  Votes  and  Procs. ^  1851,  II,  pp. 
SOl-318. 
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nABOBAYES  (E.  H,)^ Continued, 

335  The  Commissioner  of  Crown  Lands  for  the  Exploration  of  the  Gold 

Districts  of  the  Colony  to  the  Honourable  the  Colonial  Secretary 
respecting  Mr.  "Walker's  Discovery  of  Gt)ld  at  Stoney  Creek,  Gold 
in  the  Matrix  on  Mr.  "W.  C.  Wentworth's  Land,  and  Boundaries  of 
the  Western  Field.     JV.  S.  Wales  Leg,  Council^  Votes  and  Procs.^ 

1851,  II,  pp.  312-313 ;  Papers  rel,  Oeol,  Surceffs  N,  S.  Wales,  1851, 
No.  41,  pp.  72-73  ;  Ot.  Britain^  Pari,  Papers — Further  papers  rel. 
Eecent  Dlicov,  Gold  in  Austr,,  June  14, 1852,  pp.  12-13. 

336  Correspondence  with  the  Colonial  Secretary  on  the  existence  of  Gold  in 

Australia.  JV".  S,  Wales  Leg,  Council^  Votes  and  Procs.y  1851,  2nd 
Sess.,  II,  pp.  304-319;  Papers  rel.  Geol.  Surveys  N,  S,  Wales,  2nd 
Dec,  1851,  Nos.  2G-50,  pp.  Gl-79;  Gt.  Britain,  Pari,  Papers-- 
Further  papers  rel,  Becent  Discov,  Gold  in  Austr.,  28th  Feb., 
1853,  pp.  14-20. 

[Cox's  River,  Jews  Creek,  Turon,  Reedy  Creek,  Mitchell's  Creek, 
Cudgegong,  Abercrombie,  Tarshish,  Araluen,  Major's  Creek, 
Tindery  Mts.,  Jingery  Mts.,  Braidwood,  Tuross  River.] 

337  Letter  to  the  Colonial  Secretary  on  the  Macdonald  River,  &c.,  dated 

Armidale,  Mar.  15,  1852.  N,  S,  Wales  Leg  Council,  Votes  and 
Procs,,  1852,  II,  p.  422 ;  Papers  rel,  Geol.  Surveys  N,  S,  Wales, 

1852,  No.  11,  p.  32;  Gt.  Britain,  Pari,  Papers — Further  papers 
rel,  Becent  Discov,  Gold  in  Austr.,  28th  Feb.,  1853,  p.  77. 
[Macdonald  River,  Hanging  Rock,  Swamp  Oak.] 

338  Reports  (Nos.  1-4).  On  the  Exploration  of  the  Northern  Portions  of 

the  Colony.  N.  8.  Wales  Leg,  Council,  Votes  and  Procs ,  1852, 
II,  pp.  431-43G.  [Hanging  Rock,  Swamp  Oak,  Armidale,  Tenter- 
field] 

339  Report  on  the  "Western  Gold-fields.    JV.  S.  Wales  Leg.  Council,  Votes 

and  Procs,,  1853,  I,  pp.  437-438 ;  Gt.  Britain,  Pari  Papers— 
Further  papers  rsl,  Discov.  Gold  in  Austr.,  Feb.  1854,  pp.  23-24. 
[Wentworth.] 

340  Australia  and  its  Gold-fields:  a  Historical  Sketch  of  the  Progress  of  the 

Australian  Colonies,  from  the  earliest  times  to  the  present  day ; 
with  a  particular  Account  of  the  recent  Gold  Discoveries,  and 
Observations  on  the  Present  Aspect  of  the  Land  Question.  To 
which  are  added  Notices  on  the  Use  and  Working  of  Gold  in 
Ancient  and  Modern  Times ;  and  an  Examination  of  the  Theories 
as  to  the  Source  of  Gold.  Pp.  xvi,  240,  map  and  portrait.  (8vo. 
London,  I8j5.) 
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Hauee  (F.  ton): — 

341  Das  neuentdeckte  Gold  Vorkommen  in  Australien.     Jahrh,  K,  K,  GeoL 

Eeichsaustalt,  1852,  III,  pp.  148-152. 

Hawkins  (H.  S.)  : — 

342  Mining  Registrar's  Report  on  the  Tambaroora  and  Turon  District — Hill 

End  Division.    Ann,  Sept.  Dept,  Mines  N.  S:  fFales  for  1884 
[1885],  pp.  67-58. 

Hkaly  (P.):— 

343  Mining  Registrar's  Report  on  the  Tambaroora  and  Turon  District — 

Ironbarks  Division.     [Muckerawa.]     Ann,  Bept,  Dept,  Mines  N.  S. 
Wales  for  1885  [1886],  p.  55. 

Heazlett  (J.)  : — 

344  Mining  Registrar's  Report  on  the  Southern  District — Major's  Creek 

Division.  Ibid,  for  1876  [1877],  pp.  96-97  ;  Spring  Creek.  Ilul. 
for  1877  [1878],  pp.  128-129  ;  Ibid,  for  1879  [1880],  pp.  118-119  ; 
Ibid,  for  1880  [18811,  pp.  127-128;  Ibid,  for  1S81  [1882],  pp. 
61-62;  Ibid,  for  1882  [1883],  pp.  64-65;  Ibid,  for  1883  [188i], 
pp.  77-78;  Ibid,  for  1884  [1885],  pp.  79-80;  Ibid,  for  1835 
[1886],  p.  74 ;  Ibid,  for  1886  [1887],  pp.  72-73 ;  Ibid,  for  1888 
[1889],  p.  89;  Ibid,  for  1889  [1890],  p.  81;  Ibid,  for  1801  [1892], 
pp.  99-100. 

HOBBES   (J.  T.)  : — 

345  Mining  Registrar's  Report  on  the  Southern  District — Montreal  Division. 

[Montreal,  Wallaga  Lake.]     Ibid,  for  1881  [1882],  pp.  63-64. 

Hopkins  (E.): — 

346  Gold  Quartz    Mining    in  Australia  —  Increased    Poverty    in    Depth. 

Mining  Journal,  1861,  XXX,  p.  539. 

347  Sir  Roderick  Murchison  and  the  Rev.  Dr.  Cumming.    Fiery  Globe  and 

the  Australian  Gold-fields.     Ibid.,  1861,  XXXI,  p.  731. 

Hutchinson  (F.)  : — 

348  New  South  Wales.     "  The  Mother  Colony  of  the  Austi^alias."     Edited 

by  Frank  Hutchinson.       Pp.   xi,  869,  maps  and  plates.      (8vo. 

Sydney,  1896.    By  Authority.) 

[Mineral  Industry,  by  W.  H.  J.  Slee,  pp.  226-237.] 

Hutchinson  (H.  H.)  : — 

349  Mining  Registrar's  Report  on  the  Peel  and  TJralla  District — Glen  Innes 

Division.     [Kookrabookra.]     Ann,  Brpt.  Dept  Mines,  N,  S,  Wales 
for  1879  [1880],  p.  147. 
c 
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HUTTON  (R.)  : — 

350  Mining  Registrar's  Report  on  tho  Lacblan  District — Cargo  Division. 

[Cargo,  Iron  Clad.]  Ibid,  for  1875  [1878],  pp.  76-78;  Ibid,  for  1878 
[1879],  pp.  107-108;  Ibid,  for  1879  [1880],  pp.  99-100. 

351  I>itfo,     [Cargo,  Boney's  Rocks,  Belmore.]    Ibid,  for  1881  [1882],  p.  56. 

352  Ditto,     [Cargo,  Canowindra.]     Ibid,  for  1882  [1883],  pp.  58-59. 

TCELY  (T.)  :— 

353  Statement  respecting  bis  Visit  to  the  Gold-field  and  the  police  protection 

which  he  considered  necessary  along  the  route  from  the  Southern 
District  to  the  Gold-field.  Ot,  Britain,  Pari.  Papers — Corr.  reh 
Becent  Discov.  Gold  in  Amtr,,  Feb.  3, 1852,  p.  19. 

Irving  (D.  W.)  :— 

354  Warden's  Report  on  the  Peel  and  Uralla  Districts.     [Bowling  Alley 

Point,  Nundle,  Ironbark,  Tea  Tree.]  Ann,  Bept,  Dept,  Mines  N,  8, 
Wales  for  1875  [1876],  pp.  53-56. 

355  Ditto,     [Bowling  Alley  Point,  Swamp  Oak.]     Ibid,  for  1880  [1881],  pp. 

141-142. 

JsikACS  (E.  J .)  : — 

356  Mining  Registrar's  Report  on  the  Mudgee  District — Mudgee  Division. 

[Cullenbone,  Cooyal,  Budgee  Bud  gee.]  Ibid,  for  1880  [1881], 
pp.  100-101. 

IviMET  (A.  J.)  : — 

357  Mining  Registrar's  Report  on  the  Southern  District — Montreal  Division. 

Ibid,  for  18S0  [1881],  pp.  130-131. 

James  (J.) : — 

358  Mining  Registrar's  Report  on  the  Tumut  and  Adelong  District — Adelong 

Division.  Ibid,  for  1882  [1883],  pp.  70-71 ;  Ibid,  for  1883  [1884], 
pp.  82-84;  Ibid,  for  1884  [1885],  pp.  83-84;  Ibid,  for  ISS5  [1886], 
pp.  78-79 ;  I  bid.  for  1886  ]1887],  pp.  77-78 ;  Ibid,  for  1887  [1888], 
pp.  84-85 ;  Ibid,  for  1888  [1889],  pp.  89-90,  93;  Ibid,  for  1889 
11890],  pp.  89-90;  Ibid,  for  1890  [1891],  pp  96-97;  Ibid,  for  1S91 
[1892],  pp.  107-108. 

Jamesok  (R.  G.)  : — 

359  Australia  and  her  Gold  Regions :   A  full  description  of  its   Geology, 

Climate,  Products,  Natives,  Agriculture,  Mineral  Resources,  Society, 
and  Principal  Cities,  accoiapaiiied  by  a  Map  of  the  Country,  and 
Statistical  Table,  showing  the  Regulations  and  Results  of  Mining 
Operations,  Cost  of  Passage,  necessary  Outfit,  and  every  particular 
of  Information  requisite  for  those  deeirous  of  'emigrating.  The 
whole  forming  a  Complete  Guide-book  to  the  Gold  Mines.  Pp.  vi, 
159.     (8vo.     New  York,  1852.) 


PART  4.]  Dun:  Papers  on  Economic  Geology,  217 

Jaquet  (J.  B.)  : — 

360  Eeport  on  Gold  Find  at  Blaney.     Ann,  Eept.  Dept,  Mines  N.  S,  Wales 

for  1893  [181)4],  pp.  120-126,  sections. 

361  Report  upon  a  Geological  Examination  of  the  Back  Creek  Gold  and 

Silver  Field.     Ibid,  for  1893  [1894],  p.  125. 

362  Beport  upon  a  Deposit  of  Auriferous  Drift  near  Queanbejan.     Ibid. 

for  1893  [1894],  p.  126. 

363  Report  on  the  Auriferous  Drift  in  the  Parishes  of  Jinglemoney  and 

Warri,  Co.  Murray,  Shoalhaven  River.     Ibid,  for  1894  [1895],  pp. 
138-141. 

364  Second  Report  on  the  Auriferous   Drifts   on  the   Shoalhaven  River. 

Ibid,  for  1894  [1895],  p.  41,  map. 

365  Report  on  Auriferous  Reefs,  Parish  Three  Brothers,  County  Bathurst. 

I  bid.  for  1894  [1895],  p.  142. 

866    Report  on  a  newly-discovered  Gold-field  near  Cobborah.    Ibid,  for  1894 
[1895],  p.  143. 

367  Report  on  Auriferous  Drifts  on  the  Macquarie  River.     [Muckerawa.] 

Ibid,  for  1894  [1895],  pp.  143-145,  map. 

368  Beport  on  the  Mount  Dryadale  Gold-field.     Ibid,  for  1894  [1895],  pp. 

145-146,  plan  and  sections. 

369  Report  on  Specimen  Hill,  Binni  Creek.     Ibid,  for  1895  [1896],  p.  174. 

870    Report  on  Gold  Reefs  at  Cumberoona  and  Wyndham.     Ibid,  for  1 895 
[1896J,  p.  174. 

371  Report  on  Metalliferous  Deposits  at  Restdown,  Amphitheatre,  Hermidalo, 

and  Bee  Mountain.    Ibid,  for  1895  [1896],  p.  175. 

372  First  Report  on  the  Cnjong  Gold-field.     Ibid,  for  1893  [1896],  p.  175. 

873  Report  on  Auriferous  Deposits  in  the  Condobolin,  Melrose,  and  Cujong 

Districts.    Ibid  for  1895  [1896],  pp.  175-176. 

874  Second  Report  on  Mount  Drysdale.    Ibid,  for  1895  [1896],  pp.  176- 

177,  sections. 

375  Report  on  Auriferous  Drifts  on  the  Talbragar  River.    Ibid,  for  1895 

[1896],  pp.  177-178. 

376  Report  on  the  Amos  and  Golden  Dyke  Mines,  Tuena.    Ibid,  for  1895 

[1896],  pp.  178-179,  sections. 

377  Report  on  Gold-bearing  Reefs  at  Woodstock.     Ibid,  for  1895  [1896],  p. 

180. 

878    €teological  Report  on  the  Talgogrin  Gold-field.    Ibid,  for  1895  [1896], 
pp.  I8O-I8I9  section. 
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Jaquet  (J.  B.) — continued. 

379  Eeport  on  the  Lunatic  Gold-field.    Ibid,  for  1896  [1897],  pp.  126-128. 

380  Eeport  on  Wattle  Flat  and  Sofala.    Ibid,  for  1896  [1897],  pp.  128-131. 

Beport  Mining  Conference^  1 896,  pp.  84!-86. 

381  Eeport  on  Dairy  Creek  Gold-field.    Ibid,  for  1896  [1897],  pp.  131-132. 

382  Eeport  on  Jinberbyne  District.     [Thredbo,  Piper's  Creek,  KoBciueko.] 

Ibid,  for  1896  [1897],  pp.  133-134. 

383  Eeport  upon  McMahon's  Land,  near  Crookwell.    Ibid,  for  1896  [1897], 

p.  135. 

384  Eeport  on  the  Gilgunnia  Gold-field.    Ibid,  for  1896  [1897],  pp.  136- 

138,  sections. 

385  Eeport  on  Gold  Discovery  14  miles  S.E.  of  Yass.  [Goodna  Creek.]    Ibid. 

for  1896  [1897],  pp.  ]  38-139. 

386  Eeport  on  Mount  Blundell,  Uriarra,  Queanbeyan  District.    Ibid,  for 

1896  [1897],  pp.  139-141. 

387  Eeport  on  Eigby's  Eeef,  Major's  Creek.     Ibid,  for  1897  [1898],  pp.  173 

[174]. 

388  Notes  on  the  Geology  of  the  Auriferous  Gravels  occurring  in  the  Upper 

Portion  of  the  Shoalhaven  Valley,  N.  S.  Wales.     Becords  GeoL 
Survey  JV.  8.  Wales,  1895,  IV,  Pt.  3,  pp.  126-129,  pi.  13. 

389  Petrological  Notes  on  two  Andesites  associated  with  Auriferous  Deposits 

in  N.  S.  Wales.     [Parkes,  Blaney.]     Ibid.,  1895,  IV,  Pt.  4,  pp. 
158-159. 

390  Geological  Notes  upon  a  Trip  to  Mount  Kosciusko,  New  South  Wales. 

[Piper's  Creek.]     Ibid.,  1897,  V,  Pt.  3,  pp.  113-117. 

390a  Eeport  on  Deep  Lead,  near  Corang  Eiver.     Ann.  Bept.  Dept.  Mines 
If.  S.  Wales  for  1898  [1899],  pp.  171-172. 

390b  Eeport  on  the  Kenyu  Mine,  Burrowa.    Ibid,  for  1898  [1899],  p.  172. 

Jaquet  (J.  B.)  and  Maitlakd  (E.  L.)  : — 

391  Eeport  on  Little  Eiver  Gold-field.    Ibid,  fir  1896  [1897],  p.  132. 

Jevons  (W.  S.)  : — 

392  The  Australian  Gold-Fields.     Mem.  Manchester  Lit.  and  Phil.  Soc, 

J862, 1,  pp.  115-130. 

Johnson  (W.)  : — 

393  Eeport  of  the  Commissioner  on  the  Western  Gold-fields  for  1873.    iV. 

S.  Wales  Leg.  Ass.  Papers,  No.  603— A,  1873-74  [1874].   Pp.  18 
[Turon,  Ophir,  Trunkey.    See  also  F.  Dalton,  P.  Davibs.] 
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Jokes  (T.)  : — 

394  Warden's  Eeport  on  the  Peel  and  TJralla  District — Nundle  Division. 

Ann.  Bept.  Dept  Mines  N.  S.  Wales  for  1885  [1886],  pp.  83-84*. 

395  Ditto.     [Bowling  Alley  Point.]     Ibid,  for  1886  [1887],  pp.  82-83. 

Just  (P.)  :— 

396  Australia ;  or,  Notes  taken  during  a  Residence  in  the  Colonies,  from  the 

Gold  Discovery  in  1851  till  1857.  Embracing  an  Account  of  the 
Navigation  of  the  Elver  Murray ;  the  Land  Question  in  Victoria  ; 
Practical  Information  for  intending  Emigrants,  &c.  Pp.  viii,  328, 
map.    (8vo.    Dundee,  1859.) 

Keightlkt  (    .) : — 

397  Warden's  Report  on  the  Southern  District — Moruya  Division.     [Drome- 

dary, Wallaga  Lake.]     Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for 
'l880  [1881],  pp.  122-124. 

Kelly  (W.  A.)  :— 

398  7  Mining  Eegistrar's  Report  on  the  Peel  and  Uralla  District — Kookabookra 

399  ^         and  Barehills  Gold-fields.    Ibid,  for  1890  [1891],  p.  121 ;  Ibid,  for 

1891  [1892],  pp.  120-121. 

Kendall  (W.)  : — 

400  Mineralogy  at  the  Paris  Exhibition.    Trans.  Barrow  Field  Club,  1878-79, 

III,  pp.  94,-lOi. 

Kentish  (S.  P.  R.)  : — 

401  Mining  Registrar's  Report  on  the  Tumut  and  Adelong  District — Kiandra 

Division.  Ann.  Bept.  Dept.  Mines  N.  S.  Wales  for  1875  [1876], 
pp.  92-93. 

Kessleb  (M.)  : — 

402  Report  on  the  Mines  and  Mining  Operations  at  Hillgrove  Falls  during 

the  Tear  1883.    Ibid,  for  1883  [1881],  pp.  89-90. 

Kebmode  (S.)  : — 

403  Mining  Registrar's  Report  on  the  Peel  and  Uralla  District — Nimdle 

Division.  [Nundle,  Bowling  Alley  Point,  Hanging  Rock,  Foley's 
Reef.]     Ibid,  for  1875  [1876],  pp.  94-96. 

404  Ditto.    [Nundle,  BowHng  Alley  Point]     Ibid,  for  1876  [l•^77],  pp. 

104-105. 

405  Ditto.    [Nundle,  Bowling  Alley  Point,  Hanging  Rock.]    Ibid,  for  1877 

[1878],  pp.  134^136. 

406  Ditto.    [Nundle.]    JfttV. /or  1878  [1879],  pp.  120-122. 
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Kebmode  (S.) — continued. 

407  MiniDg  Eegistrar's  Beport  on  the  Peel  and  Uralla  District — Nnndle 

Division.     [Nundle,  Bowling  Alley,  Mt.  Pleasant.]     Ihid.  for  1879 
[1880],  pp.  138-141. 

408  Ditto.     [Bowling  Alley  Point,  Nundle,  Mt.  Pleasant,  Hanging  Rock.] 

Ibid,  for  1880  [1881],  pp.  145-148. 

409  Ditto.     [Hanging  Kock,  Nundle,  Bowling  Alley  Point.]     Ibid,  for  1881 

[1882],  pp.  79-81. 

410  Ditto.     [Nundle.]     Ibid,  for  1882  [1883],  pp.  78-80;  Ibid,  for  1888 

[1884],  pp.  94-96. 

411  Ditto.     [Hanging  Hock.]     Ibid,  for  1884  [1885],  pp.  90-91. 

Kino  (C.  McA.)  ;— 

412  Warden's  Report  on  the  Albert  District — Milparinka  Division.  [Warratta 

Creek.]     Ibid,  for  1882  [1883],  pp.  98-99. 

413  Ditto.     [Mt.  Browne,  Wittabrenna  Creek.]      Ibid,  for  1883   [1884], 

pp.  115-116. 

414  Ditto.     [Whittabreena.]     Ibid,  for  1884  [1885],  pp.  108-109. 

415  Ditto.     [Mt.  Browne,  Tibooburra.]     Ibid,  for  1895  [1886],  p.  103. 

416  Ditto.     [Mt.  Browne,  Warratta.]     I  bid.  for  1886  [1887],  p.  103. 

King  (E.  C.)  :— 

417  Mining  Registrar's  Report   on   the   Albert   District — Mount  Browne 

Division.     Ibid,  for  1882  [1883],  pp.  99-100 ;  Ibid  for  1883  [1884], 
p.  116  ;  Ibid,  for  1885  [1886],  p.  104;  Ibid,  for  1886  [1887],  p.  104. 

418  Ditto.    [Albert,  Tibooburra.]     Ibid,  for  1884  [1885],  p.  109. 

King  (J.  L.)  : — 

419  Warden's  Report  on  the  Peel  and  Uralla  District — Nundle  Division. 

Ibid,  far  1887  [188«],  p.  90. 

420  Ditto.    Tarn  worth,   Nundle  and    Bendemeer  Division.     [Swamp  Oak. 

Bowling  Alley  Point,  Red  Hill.]    Ibid,  for  1888  [1889],  pp.  100-101. 

421  Ditto.    [Taraworth,  Nundle.]     Ibid,  for  1889  [1890],  p.  94. 

LaNCELOTT  (F.)  : — 

422  Australia  as  it  is :  its  Settlements,  Farms,  and  Gold-fields.     2  vols.    Pp. 

xii,  317 ;  V,  304.     (8vo.     London,  1852.) 

423  Ditto.    Second  Edition,  revised.     Pp.  xii,  317 ;  v,  304.     (8vo.    London, 

1853.) 

[Discovery  of  Gold,  I,  pp.  274-298 ;  Section  and  Plan  of  Summer- 
hill  and  Lewis  Ponds  Creeka,  IL] 
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Lane  (J.  T.)  :— 

424  Warden's  Eeport  on  tlie  Bathurst  District — Orange  Division.     [Ophir, 

Forest  Reefs.]  Ann.  Bept,  Dept,  Mines  JV.  8.  Wales  for  1882 
[1883],  p.  36. 

425  I>itto.     [Ophir,  Lucknow.]     Ibid,  for  1884  [1885],  pp.  53-54. 

LaNO  (J.  D.)  : — 

426  An  Historical  and  Statistical  Account  of  New  South  Wales,  including  a 

Visit  to  the  Gold  Regions,  and  a  Description  of  the  Mines,  with  an 
Estimate  of  the  Probable  Results  of  the  Great  Discovery.     Third 
Edition.     Bringing  down  the  History  to  the  1st  July,  1852.    2  vols. 
Pp.  XV,  447,  App.  46 ;    xi,  565,  App.  25.     (8vo.     London,  1852.) 
[Western  Gold-fields,  II,  pp.  324-386.     Discovery,  II,  pp.  387-426.] 

Langfobd  (U.  M.)  : — 

427  Mining  Registrar's  Report  on  the  Tumut  and  Adelong  District — Tumba- 

rumba  Division.  [Oumie,  Meragle.]  Ann,  Rep t,  Dept.  Mines  IT, 
S.  Wales  for  1876  [1877],  pp.  101-102. 

428  -D'V/o.     [New  Meragle  Creek.]     Ibid,  for  1877  [1878],  pp.  132-133. 

429  Bitfo,   .  [Tumbarumba.]      Ibid,  for  1881  [1882],  pp.  73-74;  Ibid,  for 

1884  [1885],  pp.  86-87. 

Latta  (J.)  : — 

430  On  Iron  Pyrites.     Trans.  M.  Soe.  J!f.  S.  Wales  for  1874,  pp.  36-40. 

Leibius  (A.): — 

431  On  Osmium  and  Iridium  obtained  from  New  South  Wales  Gold.     OlSans. 

Phil.  Soe,  N,  8.  Wales,  1862-65  [1866],  pp.  210-215. 

Letasskub  (E.)  : — 

432  La  Question  de  TOr,  Les  Mines  de  Californie  et  d'Australie,  les  Anciennes 

Mines  d'Or  et  d' Argent — Leur  Production.  La  Distribution  et 
L'emploi  des  metaux  Pr^cieux.  L'Influence  des  Nouvelles  Mines 
d'Or  sur  la  Societe — leur  Avenir,  les  Problemes  quell ea  soulevent, 
les  R^formes  quelles  provoquent.  Pp.  vii,  335.  (8vo.  Paris, 
1858.) 

Letinostone  (W.  J.)  : — 

433  Mining  Registrar's  Report  on  the  Peel  and  Uralla  District — Niangala 

Division.  Ann.  Bept.  Dept,  N.  S.  Wales  for  1891  [1892],  pp.  117- 
118. 

Lindlat  (J.  M.)  : — 

434  Description  of  the  MitchelFs  Creek  Freehold  Gold  Estate,  Wellington, 

N.  8.  Wales.  Ann.  Bept.  Bept.  Mines  N.  S.  Wales  for  1890  [1 891], 
pp.  11-16. 
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LlYEBSIDaS  (A.)  : — 

435  Beport  upon  certain  of  the  Auriferous  and  Stanniferous  Tailings,  Auri- 

ferous and  Argentiferous  Copper  Ores,  and  other  Minerals.     Ihid, 
for  1875  [1876],  pp.  149-165. 

436  The  Minerals  of  N.  S.  Wales.     Trans.  E.  Soc.  IT.  8.  Wales  for  1875 

[1876],  IX,  pp.  153-215.     [Gold,  pp.  154-164.] 

437  On  the  Formation  of  Moss  Gold  and  Silver.      Ibid  for  1S76  [1877], 

X,  pp.  125-184. 

438  Eeport  upon  Auriferous  Tailings,  &c.     Ann.  Bept.  Dept.  Mines  N.  S. 

Wales  for  1877  [1878],  pp.  14-19. 

439  Assays  of  Auriferous  Tailings,  &c.     Ibid,  for  1878  [1879],  pp.  12-13 ; 

Ibid  for  1879  [1880],  pp.  18-19. 

440  The  Minerals  of  New  South  Wales.      Second  Edition.    Min.  Frod.  N. 

S.  Wales,  1877,  pp.  XIII,  63-199.     [Gold,  pp.  66-85.] 

441  On  the  Origin  of  Gold  Nuggets.    Journ.  B.  Soc.  N.  S.  Wales  for  1883 

[1884],  XVII,  pp.  303-843. 

442  On  some  New  South  Wales  Minerals.     Ibid,  for  1884  £1885],  XVIII, 

pp.  43-48,  pis.  1, 2.  [Gold  associated  with  Antimonite ;  Crystallized 
Gold,  p.  43.] 

443  The  Minerals  of  New  South  Wales,  Ac.    Third  Edition.    Pp.  viii,  326, 

map  and  illustrations.     (8to.     London,  1888.) 
[Gold,  pp.  3-36.] 

444  Notes  on  some  New  South  Wales  Minerals.     (Note  No.  6.)     Jotirn.  B. 

Soc.  N.  S.  Wales  for  1888  [1889],  XXII,  pp.  362-305. 

[Gold  from  Lucknow ;  Gold  and  Native  Antimony  from  Lucknow.] 

445  On  the  Origin  of  Moss  Gold.    Ibid,  for  1893  [1894],  XXVII,  pp. 

287-298  ;  Ohem.  News,  1894,  LXIX,  No.  1792,  pp.  152-155. 

446  On  the  Condition  of  Gold  in  Quartz  and  Calcite  Veins.    Journ.  B.  Soc. 

N.  S.  Wales  for  1893  [1894],  XXVII,  pp.  299-303 ;  Ohem.  News, 
1894,  XIX,  No.  1793,  pp.  162-163. 

447  On  the  Origin  of  Gold  Nuggets.     Journ.  B.  Soc.  N.  S.  Wales  for  1894 

[1895],  XXVII,  pp.  303-343  ;  Chem.  News,  1894,  LXIX,  No.  1801, 
p.  262 ;  No.  1802,  pp.  267-268 ;  No.  1803,  pp.  281-283 ;  No. 
1804,  pp.  296-298  ;  No.  1805,  pp.  303-304 ;  Vol.  LXX,  No.  1806, 
pp.  6-8 ;  No.  1807,  pp.  21-22. 

448  Preliminary  Note  on  the  Occurrence  of  Gold  in  the  Hawkesbury  Eocks 

about  Sydney.  Journ.  E.  Soc.  N.  S.  Wales  for  1894  [1895], 
XXVIII,  pp.  185-188. 
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LiTEBSLDOE  (A.) — Continued, 

449  Contributions  to  the  Bibliography  of  Gold.     Bepf,  Austr,  Assoc,  Ado. 

ScL,  6th  Meeting,  1895  [1896J,  pp.  240-256. 

450  On  the  Crystalline  Structure  of  Gold  and  Platinum  Nuggets  and  Gold 

Ingots.  Journ,  B.  Soc.  i^.  S.  Wales  for  1897  [1898],  XXXI, 
pp.  70-79,  pis.  1-16 ;  Journ,  Chem,  Soc,  Trans.,  1897,  LXXI,  pp. 
1125-1131,  pis.  1-16. 

Lock  (C.  G.  W.)  :— 

450a  Beport  on  tho  "Wentworth  Gold-fields  Proprietary  Company's  Mines. 
Ann,  Bept.  Dept,  Mines  N,  S.  Wales  for  1898  [1899],  pp.  29-30, 
plan. 

Lonsdale  (W.)  : — 

451  Catalogue  of  586  Specimens  of  Australian  Bocks,  now  in  the  Collection 

of  the  Geological  Society  of  London,  with  their  Description. 
Appendix  to  Beport  by  Sir  T.  L.  Mitchell  on  the  Bathurst  and 
Wellington  Gold-fields.  N.  S,  Wales  Leg.  Council,  Votes  and 
JProcs.f  1851,  2nd  Sess.,  II,  pp.  288-304 ;  Papers  rel,  Geol,  Surveys 
N.  8.  Wales,  2nd  Dec,  1851,  No.  24,  pp.  48-63  ;  Gt,  Britain,  Pari, 
Papers-- Further  papers  rel.  Becent  Biscov,  Gold  in  Austr,,  Feb. 
28th,  1853,  pp.  420-433. 

Louis  (H.)  : — 

452  A  Treatise  on  Ore  Deposits  by  J.  A.  Phillips.     2nd  edition.    Bewritten 

and  greatly  enlarged.     Pp.  xxii,  943.     (8vo.     London,  1896.) 
[N.  S.  Wales,  pp.  648-672.] 

453  On  the  Mode  of  Occurrence  of  Gold.    Min.  Mag.,  1893,  X,  No.  47, 

pp.  241-247. 

Love  (M.  S.)  : — 

454  Mining  Begistrar's  Beport  on  the  Peel  and  TJralla  District — Walcha 

Division.  [Walcha,  Tia.]  Ann,  B^pt.  Dept.  Mines  N,  8  Wales  for 
1878  [1879],  pp.  125-126. 

455  Ditto.      [Glen    Morrison,   Nowendoc,  Tia.]      Ibid,  for  1879   [1880], 

p.  148 ;  Ibid,  for  1880  [1881],  p.  87. 

456  Warden's  Beport  on  the  Southern   District — Bombala,  Bega,  Eden, 

Cooma,  and  Nimitybelle  Division.  [Tantawanglo,  Colinton.]    Ibid, 
for  1890  [1891],  pp.  80-82. 
Love  (T.)  :— 

457  Mining    Begistrar^s    Beport    on    the  Lachlan    District — Barmedman 

Division.  Ibid,  for  1887  [1888],  p.  68;  Ibid,  for  1889  [1890], 
pp.  72-73. 
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Love  (W.)  :— 

458  Warden's  Report  on    the    Tumut    and    Adelong  District— Gundagai 

Division.     [Gundagai,  Muttama.]    Ibid,  for  1881  [1882], pp.  65-66. 

459  J^iffo,     [Muttama.]     Ibid,  for  1882  [188B],  pp.  68-^9. 

460  Ditto.     [Tarcutta.]     Ibid,  for  1883  [1884],  pp.  80-81. 

LOVBGHOVE  (W.)  : — 

461  Warden's  Report  on  the  Southern  District-— No wra  Division.     [Yalwal.] 

Ibid,  for  1880  [1881],  pp.  124-125. 

Macahthuh  (F.  C.)  : — 

462  Mining  Registrar's  Report  on  the  Tambaroora  and  Turon — Hill  End 

Division.     Ibid  for  1875  [1876],  pp.  66-69. 

McKay  (A.)  :— 

463  The  Great  Gold-field :  a  Pedestrian  Tour  through  the  first  discovered 

Gold  District  of  New  South  Wales,  in  the  months  of  October  and 
November,  1862.     Pp.  68.     (8vo.    Sydney,  1853.) 
[Turon,  Sofala,  Ophir,  Pyramul,  Crudine,  Tambaroora,  Louisa  Creek, 
Lewis  Ponds,  Meroo,  Tuena,  Muckerawa.] 

Mackenzie  (D.)  : — 

464  The  Gold  Digger ;  a  Visit  to  the  Gold-fields  of  Australia  in  February, 

1852 ;    together  with    much    useful    Information    for    Intending 
Emigrants.     Pp.  86,  map.    (8vo.     London,  1852.)     [Discovery,  &c.] 

Mackenzie  (W.)  : —  • 

465  Report  on  the  A.lbury  Gold-field.     Of.  Britain,  Pari.  Papers — Further 

papers rel.  Recent  Discov.  Qold  in  Austr.,  28  Feb.,  1853,  pp.  132-133. 

Maitland  (E.  L.)  : — 

466  Warden's  Report  on  the  Albert  District — Milparinka  Division.     [Mt. 

Browne,  Waratta.]     Ann.  Bept.  Lept.  Mines  K  S.  Wales  for  1889 
[1890],  pp.  124-125. 

Makinson  (J.  F.)  : — 

467  Warden  s  Report  on  the  Tumut  and  Adelong  District — Tumbarumba  and 

Germanton  Divisions.     [Bald   Hill,  Jingellic,  Ournie.]     Ibid,  for 
1884  [1885],  pp.  82-83. 

468  Ditto.     [Tumbarumba.]     Ibid,  for  1887  [1888],  pp.  82-S8 ;  Ibid,  for 

1889  [1890],  pp.  87,  88. 
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Mabgules  (H.)  :  — 

469  Mining    Eegistrar's    Eeport    on    the    Lachlan    District — MeGuigan'n 

Subdivision.  [Eorbes,  MeO-uigan's  Lead,  Wapping  Butcher,  Ac, 
Tichborne,  Scrubby  Plains,  Bushman's,  Billabong.]  Ihid,  for  1876 
[1877],  pp.  81-92. 

470  Acting  Mining  Begistrar's  Eeport  on  the    Lachlan   District — Baker 

Division.  [Qundibedal,  Woods  town,  Opossum  Power,  Temora.] 
Ihid.  for  1879  [1880],  pp.  101-107. 

471  Dim,    Tumbarumba  Division.     Ibid,  for  1880  [1881],  pp.  112-122. 

MaBHIOTT  (E.)  : — 

472  Mining  Eegistrar*s  Eeport  on  the   Peel   and  Uralla  District — TJralla 

Division.  [Eocky  Eiver.]  Ihid.  for  1880  [1881],  pp.  152-153  ; 
Ihid,  for  1881  [1882],  pp.  86-87;  Ihid.  for  1882  [1883],  pp.  81-82. 

473  Ditto.    Armidale  Division.     [Hillgrove.]    /iiW. /or  1882  [1883],  p.  78. 

474  Ditto.     Walcha  Division.     [Glen  Morrison,  Tia,  Nowendoc]     Ihid.  for 

1886  [1887],  pp.  85-86  ;  Ihid.  for  1889  [1890],  pp.  98-99. 

475  Ditto.     [Mumble  Ck.]     Ihid.  for  1890  [1891],  p.  109. 

Mabsh  {Or.  M.)  : — 

476  Warden's  Eeport  on  the  Tambaroora  and  Turon  District — Ironbarks  and 

Wellington  Divisions.     Ihid.  for  1884j  [1885],  pp.  56-57. 

MabTIN  {Or.)  : — 

477  Warden's  Eeport  on  the  Peel  and  TJralla  District — Glen  Innes  Division. 

[Oban,  Glen  Elgin.]  Ihid.  for  1877  [1878],  pp.  108-109  ;  Ihid.  for 
1885  [1886],  pp.  81-82  ;  Ihid  for  1886  [1887],  pp.  79-81. 

478  Ditto.     [Kookabookra.]     Ihid.  for  1888  [1889],  pp.  97-99. 

479  Ditto.     [Kookabookra,  Glen  Elgin.]     Ihid.  for  1889  [1890],  pp.  105-109. 

MaSTEBS  (J.)  : — 

481  Assays  of  Gold  Ores.     Ibid,  for  1876  [1877],  pp.  9-12  ;  Ihid.  for  1S77 

[1878],  pp.  12r-13. 

Matthews  (S.)  : — 

482  Mining  Eegistrar's  Eeport  on  the  Peel  and  Fralla  District — Hillgrovo 

Division.  [Baker's  Creek.]  Ihid.  for  1889  [1890],  pp.  100-103; 
Ibid,  for  1890  [1891],  pp.  107-108. 

McAbthub  (    )  t — 

484    Warden's  Eeport  on  the  Southern  District — Nowra  Division.     [Talwal.] 
Ihid.  for  1887  [1888],  pp.  72-74. 
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McDoUGALL  (A.  L.)  : — 

485  Warden's  Eeport  on  the  Clarence  and  Eichmond  District — Grafton, 

Nana  Creek,  and  Dalmorton  Divisions.    Ibid,  for  18S3  [1884],  p.  112. 

McFablane  (W.  M.)  : — 

486  Mining  Eegistrar's  Beport  on  the  Tambaroora  and  Turon  District — Hill 

End  Division.    Ihid.for  1883  [1884],  pp.  62-55. 

McKell  (T.  C.  K.)  :— 

488  "Warden's  Eeport  on  the  Cobar   District — Cobar    Division.     [Mount 

Billagoe.]     Ihid,  for  1888  [1889],  p.  123  ;  Ihid,  for  1889  [1890], 
pp.  126-127. 

McKlNNET  (H.  Or.)  :— 

489  Water  Supply  for  Mining  Purposes  in  Shoalhaven  Talley.    Ihid.for 

1891  [1892],  pp.- 18-19. 

490  Utilisation  of  the  Shoalhaven  Eiver  for  Hydraulic  Sluicing.    Ann,  Repf. 

Depf,  Public  Works,  1893,  map. 

MiLLAB  (J.)  : — 

491  Mining  Eegistrar's  Beport  on  the  Lachlan  District — Parkes  Division. 

Ann.  Rept  Depf.  Mines,  N.  S.  Wales  for  1889  [1890],  pp.  74-75. 

Masset  (B.  G.)  : — 

480  Eeport  on  the  Discovery  of  Gold  on  the  MacDonald  and  Bocky  Eivers. 
Ot.  Britain,  Pari,  Papers — Further  papers  rel.  Recent  Discov,  Gold 
in  Austr.y  28th  Feb.,  1853,  pp.  127-128. 

Mauvsell  (G.)  : — 

483  Warden's  Beport  on  the  Southern  District — Moruya  Division.  [Mogo, 
Wagonga]  Ann.  Rept.  Dept.  Mines  N.  S,  Wales  for  1887  [1888], 
p.  76. 

McItor  (B.  W.  E.)  :— 

487  On  Gold,  Alumite,  Ac,  in  New  South  Wales.     Chemical  News,  1888,  p. 

G4. 

McMakamt  (W.)  : — 

490  Mining  Eegistrar's  Eeport  on  the  Mudgee  District — Hargraves  Division. 
[Louisa  Creek,  Tucker's  Hill,  Meroo  Creek,  Louisa  Ponds.]  Ann. 
Rept.  Dept.  Mines  N.  8.  Wales  for  1875  [1876),  pp.  72-74. 

Milton  (A.)  : — 

492  Dilto,    Tumut  and  Adelong  Districts.     Ibid,  for  1879  [1880],  pp.  125- 

127. 

MiNEBAL  Pboducts  OP  N.  S.  Wales  : — 

493  Vide  Wood  (FT.),  Wilkinson  (C.  S.),  Liversidgb  (A.) 
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MiNOAYE  (J.  C.  H.)  : — 

494  Notes  on  the  Occurrence  of  Platinum,  Gold,  and  Tin  in  the  Beach  Sands 

in  the  Richmond  River  District,  N.  S.  Wales.  Journ,  R,  Soc.  J!f. 
S,  Wales  for  1892  [1893],  XXVI,  pp.  368-370. 

Mitchell  (T.  L.): — 

495  Report  of  the  Surveyor- General  on  the  Gold-fields  of  Bathurst,  "Welling- 

ton, Ac.  y,  S,  Wales  Leg.  Council,  Votes  and  Proas. ,  1851,  2nd 
Sess.,  II,  pp.  279-287;  Papers  rel.  Geol.  Surveys  N.  8,  Wales,  2nd 
Dec,  1851,  No.  24,  pp.  40-i7  ;  Gt.  Britain,  Pari.  Papers— Further 
papers  rel,  Becent  Biscov.  Gold  in  Austr.,  28th  Feb.,  1853,  pp.  7-13. 
Also  as  a  separate  pamphlet.  Pp.  16.  (8vo.  Sydney,  1852.)  Vide 
Lonsdale,  W. 

[Wellington,  Mullion  Range,  Ophir,  Curragurra,  Muckerawa,  Boddul- 
dura.  Summer  Hill.] 

Mole  (C.  C.  H.):  — 

496  Some  Gold-bearing  Rocks  at  Bingera.      Trans.  Austr.   Inst.  Mining 

Engineers,  1894,  II,  pp.  114-116. 

MOBBIS  (G.) : — 

497  Mining  Registrar's  Report  on  the  Tumut  and  Adelong  District — Adelong 

Division.  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  Jor  IS7S  [1879], 
pp.  116-118;  Ibid,  for  1880  [1881],  pp.  134-136;  Ibid,  for  1881 
[1882],  pp.  68-70. 

MOHHISETT  (R.  R.)  : — 

498  Warden's  Report  on  the  Tambaroora  and  Turon  District — Hill  End 

Division.    Ibid.Jor  1880  [1881],  pp.  86-87. 

MUNBO  (D.  W.):  — 

499  Report  on  Prospecting  Work  done  on  the  Northern  Beaches.     [Esk 

River,  Jerusalem  Creek,  Broadwater.]  Ibid,  for  1896  [1897],  p. 
155,  map  and  section. 

MuBcnisoN  (R.  I.)  : — 

500  Address  to  the  Royal  Geographical  Society,  London  ;  delivered  at  the 

Anniversary  Meeting  on  the  27th  May,  1844.  Journ.  B.  Oeogr.  Soc, 
1841?,  XIV,  pp.  xlv-cxxvii. 

501  A  Brief  Review  of  the  Classification  of  the  Sedimentary  Rocks  of  Corn- 

wall. Trans.  B.  Geol.  8oe.  Cornwall,  1846,  VI,  pp.  317-326.  [Gold 
in  Austr.,  p.  325.] 

502  On  the  Distribution  of  Gold  Ore  in  the  Crust  and  on  the  Surface  of  the 

Earth.  Bept.  Brit.  Assoc.,  18i9,  Pt.  2.  pp.  60-63  ;  Mining  Journal, 
1849,  XIX,  p.  450 ;  Ibid.,  1850,  XX,  p.  110 ;  Athenwum,  1850,  No. 
1,167,  pp.  265-266. 


228  Mecovih  of  the  Gevlogk'td  Survey  of  New  South  Wales,  [vol.  vi. 

MuRCHisoN  (E.  I.) — continued. 

503  On  the  Anticipation  of  the  Discovery  of   Grold  in   Australia,  with  a 

general  view  of  the  conditions  under  which  the  metal  is  distributed. 
Quart,  Joum.  Geol.  Soc,  1852,  VIII,  pp.  134-136;  Mining  Journal, 
1852,  XXII,  p.  81. 

504  Anniversary  Presidential  Address  to  the  Royal  Geographical  Society. 

Joum,  B.  Qeogr.  Soc.^  1853,  Ixii-  .  [Australian  Gold,  p.  cxxv]  ; 
Frocs.  E.  Soc.  V.  D.  Land,  1853.  II,  Pt.  2,  pp.  338-34.V. 

505  Correspondence  in  connection  with  the  Discovery  of  Gold  in  Australia. 

Qt,  Britain^  Burl.  Papers — Further  papers  rel,  Becent  Discov.  Gold 
in  Au8tr,f  16th  Aug.,    1853,   pp.   43-44.     Votes  and  Procs.,  Leg. 
Council,  ^\  8.  Wales,  1853,  II,  pp.  765-766. 
505a  Life  of.     Vide  Gkikie  (A.) 

506  Siluria.    The  History  of  the  oldest  known  "Rocks,  containing  Organic 

Eemains,  with  a  brief  sketch  of  the  Distribution  of  Gold  over  the 
Earth,  pp.  viii,  532,  plates.     (8vo.     London,  1854.) 

507  Siluria.    The  History  of  the  oldest  Fossiliferous  Eocks  and  their  Founda- 

tions :  with  a  brief  sketch  of  the  Distribution  of  Gt)ld  over  the  Earth 
3rd  Ed.  Pp.  xix,  592,  plates  and  maps,  &c,  (8yo.  London,  1859.) 
506  Siluria.  A  History  of  the  oldest  Eocks  in  the  British  Isles  and  other 
countries ;  with  sketches  of  the  Origin  and  Distribution  of  Native 
Gold,  the  general  succession  of  Geological  Formations,  and  changes 
of  the  Earth's  surface.  4th  Edition,  pp.  xvii,  666,  plates,  &c. 
(8?o.  London,  1867.) 
[Australian  Gold,  pp.  460-467.] 

MUBPHT  (S.)  : — 

509     Mining  Registrar's  Report  on  the  Bathurst  District — Orange  Division. 
[Lewis  Ponds,  Forest  Eeefs.]     Ann,  Bept.  Depi,  Mines  -Z\r.  S.  Wales 
for  1887  [1888],  pp.  51-52. 
g  [  510    Ditto,     [Orange.]     Ibid,  for  1888  [1889],  pp.  62-63. 

MUBBAT  (A.): — 

511     Origin  of  Gold  Nuggets  and  Gold  Dust.    Scientific  Opinion^  1870,  III, 
p.  820. 

MuBBAT  (J.)  : — 

512  Murray's  Guide  to  the  Gold  Diggings.    The  Australasian  Gold  Diggings : 

where  they  are,  and  liow  to  get  at  tliem ;  witli  Letters  from  Bettlers 
and  Diggers  telling  how  to  work  them.  Pp.  iv,  100.  (L2mo 
London,  1852.)     [History  of  Discovery.] 

Mtbbs  (G.  W.)  :— 

513  Mining  Begistrar's  Beport  on  the  Tumut  and  Adelong  District — ^Nimity- 

belle  Division.  [Kydra.]  Ann,  Bept,  Bept,  Mines  N,  S,  Wales  for 
1887  [1888],  p.  85. 
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New  South  Wale8: — 

514  Sketch  Map  of  New  South  Wales  showing  the  Localities  of  the  principal 

Minerals.  1875.  Scale  50  miles  to  1  inch.  To  accompany  Mines 
and  Mineral  Statistics^  1875. 

515  Ditto,     189    . 

516  Intercolonial  and  Philadelphian  International  Exhibition.     Mines  and 

Mineral  Statistics  of  New  South  Wales,  and  Note  on  the  Geological 
Collection  of  the  Department  of  Mines,  compiled  by  direction  of  the 
Hon.  John  Lucas,  M.P.,  Minister  for  Mines.  Also  Remarks  on  the 
Sedimentary  Formations  of  N.  S.  Wales,  by  the  Rev.  W.  B.  Clarke, 
&c.,  Ac.  And  Notes  on  the  Iron  and  Coal  Deposits,  Wallerawang, 
and  on  the  Diamond  Fields  by  Professor  Liversidge,  &c.,  &c.  Pp. 
ii,  262,  map  and  plates.  (8vo.  Sydney,  1875.  By  Authority.) 
[Gold,  pp.  4-53,  136-137.] 

NORBIE  (J.  S.)  : — 

517  Details  of  Assays  of  a  picked  specimen  of  Bathurst  Gold.    Frocs,  B.  Soc. 

r.  D,  Land,  1852,  II,  Pt.  1,  pp.  154^-155. 

518  Analysis   of  Australian  Gold.     Ot,  Britain,  Pari,  Papers — Oorr.  rel, 

Becent  Discov.  Gold  in  Austr.,  3rd  Feb.,  1852,  p.  21. 

OnEBNHEIMEB  (F.)  : — 

519  Catalogue  of  a  Collection  of  Rocks  and  Minerals  from  the  Gold-fields  of 

Peel  River  Land  and  Mineral  Company's  Estate,  and  adjoining 
District— Liverpool  Plains,  County  Parry.  Oat.  Nat.  and  Industr. 
Brad,  JT.  S.  Wales,  1854,  pp.  62-55;  Brit,  Oat.  Expos.  Univ.  Boris, 
1855,  pp.  110-112. 

520  On  the  Geology  of  part  of  the  Peel  River  District  in  Australia.     Quart. 

Journ.  Oeol.  8oc.,  1855,  XI,  pp.  899-402. 

O'Bbiei^  (T.):— 

521  Mining  Registrar's  Report  on  the  Mudgeo  District — Hargraves  Division. 

Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1881  [1882],  p.  49 ;  Ihid. 
for  1888  [1889],  pp.  71-72. 

OsBOBirB  (F.  S.)  :-— 

522  Mining  Registrar's  Report  on  the  Lachlan  District — ^Forbes^Division. 

[Forbes,  Cudgellico,  Foster's  Reef.]  Ibid,  for  1876  [1876],  pp. 
74-76. 

523  Ditto.     [Cudgellico,  Forbes,  Bald  HillB.]    Ihid.  for  1877  [1878],  pp. 

123-124. 

524  Ditto.    [Forbes,  Cudgellico.]     Ibid,  for  1878  [1879],  pp.  105-106 ;  Ihid. 

for  1879  [1880],  pp.  96-97. 

525  Ditto.    Ibid,  for  1881  [1882],  pp.  64^-65;  Ibid,  for  18S2  [1883],  pp. 

57-58. 


230  Hecords  of  tlie  Geological  Survey  of  New  South  Wales.  [vol.  vi. 

TALiiEa  (W.  H.)  :— 

526  Keport  on  the  Discovery  of  Gold  at  Billabong.      Qt,  Britain^  Pari. 

Papers — Further  papers  reL  Becent  Discov.  Gold  in  Austr.,  28  Feb., 
1853,  p.  12G. 

Parker  (W.  F.)  :— 

527  Mining  Eegistrar's  Keport  on  the  Lachlan  District — Grenfell  Division. 

Ann.  Bept,  Dept.  Mines  K  S.  Wales  for  1876  [1877],  pp.  93-94. 

528  "Warden's  Eeport  on  the  Peel  and  TJralla  District — Scone  Division. 

[Moonan  Brook,  Denison,  Stewart's  Brook.]    Ibid,  for  1885  [1886], 
p.  83. 

529  Ditto,     [Aloonan  Brook.]     Ibid,  for  1886  [1887],  p.  82. 

530  Ditto,     [Stewart's  Brook.]     Ibid,  for  1888  [1889],  pp.  101-103  ;  Ibid. 

for  1891  [1892],  pp.  109-111. 

531  Ditto,     [Stewart's  Brook,  Denison.]     Ibid,  foi^  1889  [1890],  pp.  9^1^-96 ; 

Ibid,  for  1890  [1891],  pp.  101-102. 

Parrot  (T.  S.)  :— 

532  Plans  and  Sections  of  the  Mines  at  Hill  End  and  Tambaroora.     Ibid,  for 

1879  [1880]. 

Pert  (E.  A.  T.)  :— 

533  Mining  Eegistrar's  Eeport  on  the  Lachlan  District — Forbes  Division. 

Ibid,  for  1886  [1887],  p.  70;  Ibid,  for  1889  [1890],  pp.  75-76. 

534  Ditto.    Parkes  Division.     Ibid,  for  1887  [1888],  p.  71. 

Phillips  (J.) : — 

535  Geology  of  Gold.     Mininfj  Journal,  1857,  XXVII,  p.  613. 

536  The  Discovery  of  Gold  in  New  South  Wales.    Ibid.,  1877,  XLVII,  p. 

1132. 

Phillips  (    .)  : — 

537  Keport  on  the  Nundle  and  Denison  localities,   the  Upper  Peel,  and 

Hunter  Rivers,  New  South  Wales.     Mines  and  Min.  Statistics, 
1875,  pp.  49-51. 

Phillips  (J.  A.)  : — 

538  Gold  Mining  and  the  Gold  Discoveries  made  since  1851.    Journ.  Soc. 

Arts,  1862,  X,  No.  495,  pp.  419-i29. 

539  Vide  Louis,  H. 

Poole  (W.  F.)  :— 

540  Mining  Registrar's  Report  on  the  New  England  District — Dalmorton 

Division.     Ann,  Bept,  Dept,  Mines  N,  8,  Wales  for  1883  [1884], 
pp.  llO-lll. 
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PlTTMAN  (E.  F.)  :— 

541  Keporfc  on  the  Back  Creek  or  Barrington  Gold-field.     Ihid.  for  1877 

[1878],  pp.  10-11. 

542  Notes  on  the  Geology  of  part  of  the  New  England  District,     [Glen 

Morrison,  Cangai.]     Ihid,  for  1879  [1880],  pp.  225-227. 

543  Notes  to  accompany   Geological  Map  of  Hill  End  and  Tambaroora. 

Ihid,  for  1879  [1880],  with  map. 

544  Report  on    North-eastern  portion  of   the  Colony.      [Poverty  Point, 

Timbarra,  Richmond  River  Heads.]     Ih id.  for  1880  [1881],  pp.  244- 
247. 

545  Report  on  the  Dalmorton  and  Cunglebung  Districts.     Ihid,  for  1880 

[18S1],  pp.  248-249. 

546  Report  on  the  Bingera  and  Ironbarks  Gold-fields.    Ibid,  for  1881  [1882], 

pp.  141-143. 

547  Progress  Report  for  1881.     [  Bara  Ck.,  Belubula,  Junction  Point,  Brown's 

Ck.,  Jones  Ck.]     Ihid.  for  1881  [1882],  pp.  139-141. 

548  Report  on  the  Yalwal  Gold-field.     Ihid.  for  1883  [1884],  pp.  159-lGO. 

549  Report  on  the  Diamond  Drill  Bores    in  Rouse's    Lagoon  Paddock, 

Gulgong.     Ihid.  for  1891  [1892],  pp.  208-211,  plan. 

650    Report  on  Auriferous  Reefs,  Parish  Fennel,  Co.  Bourke,  18  miles  N.E. 
of  Narrandera.     Ihid.  for  1893  [1894],  pp.  111-112. 

551  Report  on  the  Wyalong  Gold-field.     Ihid.  for  1894  [1895],  pp.  105-108. 

552  Report  on  an  application  for  aid  to  provide  a  Water  Supply  by  sinking 

a  shaft  at  Wyalong.     Ihid.  for  1894  [1895],  p.  108. 

553  Report  on  Auriferous  Reefs  near  Grong  Grong.    Ihid.  for  1894  [1895], 

p.  109. 

554  Report  on  Alluvial  Workings  at  Garangula.     Ihid.  for  1894  [1895],  pp. 

109-110. 

555  Report  on  Gold  Workings  in  the  Waratta  Ranges.      Ihid.  for  1894 

[1895],  p.  110. 

556  On  the  Geological  Structure  of  the  Wyalong  Gold-field.    Records  Geol. 

Survey  N.  8.  Wales,  1894,  IV.,  Pt.  2,  pp.  107-113. 
[557    Report  on  the  Walbundrie  Reefs.     Ann,  Sept.  Dept,  Mines  N,  S.  Wales 
for  1895  [1896],  pp.  117-118. 

558  Second  Report  on  the  Garangula  Gold-field.    Ihid.  for  1895  [1896],  pp. 

118-120. 

559  Third  Report  on  the  Garangula  Gold-field.    Ihid.  for  1895  [1896],  p.  124. 

560  Report  on  Portion  76,  Parish  of  Mount  Lawson,  County  of  Georgiana. 

Ihid.  for  1896  [1897],  p,  93,  plan. 

560a  The  Occurrence  of  Tellurium  in  the  Prince  of  Wales  Mine,  Gundagai, 
Ihid.  for  1893  [1899],  p.  119. 


« 

2^  Records  0/  ike  Geo^ffgioed  Survey  of  New  South  Wales.  [vol.  vi. 

PiTTMAN  (E.  F.) — continued, 

560b  Iteport  on  the  proposal  to  prospaot,  by  boring,  for  Deep  Auriferous 

Leads  near  Alburj.     Ibid,  for  1898  [1899],  pp.  149-150,  plan. 
560c  Further  Kepoft  of  the  question  of  a  site  for  a  Bote  at  Hill  End.     Ibid, 

fm- 1898  [1899],  p.  150. 
560d  Beport  on  the  proposal  to  bore  for  Auriferous  Seefs  at  Hill  End.    Ibid. 

for  1898  [1899],  pp.  151-163,  plan. 
560e  Beport  on  the  Black  Itange  Alluvial  Lead.     Ibid,  for  1898  [1809],  pp, 

153-164. 
560f  Beport  on  the  Star  No.  1  Lead,  Gulgong.    Ibid,  for  1898  [1899],  pp. 

154-155,  plan. 

Poole  (W.  F.)  :— 

561  Mining  Begistrar*s  Beport  on  the  New  England  and  Clarence  District — 

Dalmorton  Division.     Ibid,  for  1877  [1878],  p.  162  ;  Ibid,  for  1889 
[1890],  pp.  118-119. 

PORTEB  (D.  A.)  : — 

562  Notes  on  some  Minerals  and  Mineral  Localities  in  the  Northern  Districts 

of  New  South  Wales.    Joum,  B.  8oe.  N.  B,  Wales  for  1888  [lf^9] , 
XXII,  pp.  78-88,  plate. 

[Gold  associated  with  Metallic  Copper,  Nundle ;  Sulphide  of  Anti- 
mony and  ATsenic,  Hillgreve ;  in  Mispickel,  Nundle ;  in  Calcite, 
Tea  Tree  Creek.] 
POWJEB  (F.  D.)  :— 

562a  The  Pambula  Gold  Deposits.  Quart.  Joum.  Qeol.  Soe.,  1893,  XLIX, 
Pt.  2,  pp.  233-236. 

562b  Australasian  Views  on  the  Origin  of  Gold  Nuggets.  Mining  Journal^ 
1895,  LXV,  pp.  621,  634 ;  Austr.  Mining  Standard,  1896,  XI,  pp. 
421,  434. 

PEtCB  (T.  H.)  :— 

563  Mining  Begistrar's  Beport  on  the  Mudgee  District — D7tndejer  Division. 

Ann,  Bept,  Dept.  Mines  N.  8.  Wales  for  1880  [1881],  pp.  102-103. 

Pbiok  (B.)  :— 

561  Beport  on  the  Foster's  Beef  Gold  Mii.iig  Company  (Limited),  Cud- 
geUico.    Ibid,  for  1877  [1878],  p.  87. 

Prioe  (S.  H.)  :— 

565    Handbook  of  Australian  Mines :  a  Historical,  Statistical,  and  Descriptive 
Becord  of  the  Mines  and  Minerals  of  Australia,  Tasmania,  and  New 
Zealand.      Internal.  Ewhib,   Mining  and   Metatt.,  London,   1890 
lSA\iQdiloTi\iQAustr.Mining Standard.  Pp.236.  (4to.  Sydney,  1890.] 

[New  South  Wales,  pp.  19-60.] 
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PURCKLL  (T.)  : — 

566  Minfng  Eegistrar's  Eeport  on  the  Tambaroora  and  Turcm  District — Hill 

End  Division.      Ann,  Sept,  Bept.  Mines  N,  8,   Wales  for  1887 
[1888],  p.  58. 

Eead  (C.  E.)  :— 

567  What  I  heard,  saw,  and  did  at  the   Australian    Gold-fields.     Pp.  viii, 

327,  plates  and  map.     (8vo.     London,  1853.)     [Turon.] 

EOBBBTS  (E.) 

568  Eeport  on  the  operations  of  the  Bullion  Company,  Eodr^  Eiver.    Ann. 

Sept,  Dept,  Mines  N,  8.  Wales  for  1879  [1880],  pp.  145-146. 

EOBEBTS  (W.  C.)  : — 

569  Eeport  on  the  Victoria  Mines,  Kiandra.    Ihid,  for  1882  [1883],  p.  72. 

EOBEBTSON  (J.  E.  M.)  :— 

570  Kiandra  Gold  Mining  Company  (Limited).     Eeport  on  the  Kiandra 

Sluicing  Claims,  New  Chum  Hill.     Pp.  8,  map*»,  &c.     (Fol.     Sydney, 
1887.) 

EOBEBTSON  (W.  F.)  : — 

571  Mining  Eegistrar's  Eeport  on  the  Southern  District — Braidwood  Division. 

[Nerriga,  Jacqua.]    Ann.  Bept.  Dept.  Mines  H,  8.  Wales  for  1877 
[1878],  pp.  127-128. 

572  Ditto,     [Braidwood,  Larbert.]     Ibid,  for  1881  [1882]  pp.  69-60. 

EOBINSON  (S.)  : — 

573  Warden's  Eeport  on  the  Lachlan  District— Young  Division.     [Murrum- 

burrah.]    Ihid,  for  1886  [1886],  pp.  61-62. 

574  Ditto.    [Wombat,  Cunningham.]     16iJ./or  1888  [1889],  pp.  77-78. 

BOOHE  (W.):— 

575  Mining  Eegistrar's  Eeport  on  the  Bathurst  Mining  District— ^Blaney 

Division.     [King's  Plains.]     Ihid.  for  1886  [1887],  p.  64 ;  Ihid,  for 
1888  [1889],  pp.  63-64. 

EODGBBSON   (W.  C.)  : — 

576  Mining  Eegistrar's  Eeport  on  the  Lachlan  District— Young  Division. 

[Burrangong.]     Ihid.  for  1885  [1886],  pp.  68,  69;  Ibid,  for  1887 
[1888],  p.  69. 

577  Warden's  Eeport  on  the  Albert  District— Wilcannia  Division.    [Cawker's 

HiU.]     Ihid.  for  1890  [l«91],  pp.  126, 127. 

EoMAK  (H.) : — 

578  Eeport  on  the  Long  Tunnel  Co.'s  Mine,  Eocky  Eiver  €k)ld-field.    Ibid. 

for  1876  [1877],  p.  70;  Ibid,  for  1879  [1980],  pp.  .146-147;  Ibid 
for  1878  [1879],  p.  85. 
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Rowling  (E.)  : — 

579  Warden's  Eeport  on  the  Hunter  and  Macleaj  District — Northern  and 

Eastern  portion  of  the  Gloucester  Gold-field.  [Coolongolook.] 
Ibid,  for  1879  [18S0],  pp.  187-188;  Ibid,  for  1881  [IS82],  p.  93. 

BUDDKB   (F.  W.)  :— 

580  Jottings  referring  to  the  Earlj  Discovery  of  Gold  in  Australia.     (8vo. 

Sydney,  1800.) 

EUSSELL    (F.    B.):  — 

581  Warden's  Report  on  the  Tumut  and  Adelong  District— Queanbeyan 

Division.  [Micalago,  Brindebelia,  Guudaroo,  Captain's  Flat, 
Molonglo.]  Ann,  Bept,  Depf.  Mines.  N,  8,  Wales  for  1881  [1882], 
pp.  G6-07. 

SciiMEissEB  (K.)  and  Vogelsang  (K.)  : — 

682     Die  Goldfelder  A  ustralasiens.     Pp.  XVI,  1G5,  maps,  plates,  and  tables. 
(8vo.    Berlin,  1897.) 

582a  The  Gold-fields  of  Australasia.  English  Translation  by  H.  Louis. 
Pp.  XX,  254,  with  Atlas  of  maps,  &c.  (8vo.  London,  1898.) 
[Hargraves,  Hill  End,  Kerrigundah,  Bywong,  Condobolin,  Peak 
Hill,  Caloola,  Timbarra,  Wagonga,  Major's  Creek,  Wyalong, 
Garangula,  Adelong,  Cargo,  Brown's  Creek,  Mount  Drysdale, 
Mandurama,  Mitchell's  Creek,  Pambula,  Lucknow,  Nundle, 
Swamp  Oak,  Richmond  River.] 

Seavee  (J.  C.  B.  P.)  :— 

583  Origin  and  Mode  of  Occurrence  of  Gold-bearing  Veins  and  of  the 

Associated  Minerals.  Journ.  E,  Soc.  i\r.  S.  Wales  for  1887,  XXI, 
Pt.  2,  pp.  125-158,  pis.  13-22. 

[Hargraves,  Hill  End,  Adelong,  Wentworth,  Marshal  McMahon 
Reef,  Temora,  Muttama,  Gundagai.] 

SlIABPE  (E.  A.)  : — 

584  Warden's  Report  on  the  Tambaroora  and  Toron  District.     [Chamber's 

Creek,  Hawkins  Hill.]  Ann.  Bept.  Dept.  Mines,  N,  S.  Wales  for 
1875  [1876],  pp.  23-30. 

685    Ditto.   [Hawkins  Hill,  HiU  End,  Circus  Point,  Stormy  Creek,  Ulmarrah.] 
Ibid,  for  1876  [1877],  pp.  38-43. 

586  Ditto.     [Hill  End,  Hawkins  Hill,  Tambaroora,  Red   HiU,  Box  Ridge, 

Wattle  Flat,  Sofala.]     Ibid,  for  1877  [1878],  pp.  59-69. 

587  Ditto.    [Hawkins  Hill,  Hill  End,  l?ofala,  Tronbarks,  Muckerawa,  Spring 

Creek,  Wattle  Flat.]     Ibid,  for  1878  [L879],  pp.  68-37. 
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Shabpe  (E.  a.) — confinufd, 

588  Warden's  Eeport  on  the  Hunter  and  Macleay  District.     [Harrington, 

Copeland,  Mountain  Maid,  Cobark,  Eawdon  Vale,  Burneal,  Cherry 
Tree  Hill]     Ibid,  for  1879  [1880],  pp.  172-183. 

589  Warden's  Eeport  on  the  Lachlan  District — Temora  Division.     Ibid,  for 

1880  [1881],  pp.  103-108. 

590  Ditto,   Forbes  Division.    [Forbes,  Parkes,  Cargo.]    J5iW./or  1881  [1882], 

pp.  50-52. 

591  Ditto,     [Pinnacle  Eeefs.]     Ibid,  for  1882  [1883],  pp.  52-54. 

592  Ditto.     [Forbes,  Parkes,  Gronfell,  Cargo.]     Ibid,  for  1883  [1884],  pp. 

63-GS;  Ibid,  for  1884  [1885],  pp.  67-68. 

593  Ditto,     [Cargo.]     Ibid,  for  1885  [1886],  pp.  59-61. 

594  Ditto,     [Canowindra.]     Ibid,  for  1886  [1887],  pp.  62-63. 

595  Ditto,     [Molong,  Canowindra,  Cudal.]     Ibid,  for  1887  [1888],  pp.  62-65. 

596  Ditto,     [Forbes,  Parkes,  Molong,  Grenfell,  Cudal,  Canowindra,   Con- 

dobolin.]     Ibid,  for  1888  [1889],  pp.  74-77. 

597  Ditto,     [Forbes,  Parkes,  Molong,  Grenfell,  Tichborne,  Cudal,  Cargo, 

Canowindra,  Condobolin.]     Ibid,  for  1889  [1890],  pp.  66-69. 

598  Ditto,     [Forbes,  Parkes,  Cudal,  Canowindra,  Cargo,  Alicktown.]     Ibid, 

for  1890  [1891],  pp.  73-76. 

599  Ditto,     [Parkes,  Cudal,  Alicktown,  Peak  Hill.]     Ibid,  for  1891  [1892], 

pp.  81-84. 

SuAW  (J.)  : — 

600  A  Tramp  to  the  Diggings ;  being  Notes  of  a  Eamble  in  Australia  and 

New  Zealand,  in  1852.    Pp.  vii,  217.     (8vo.     London,  1852.) 

Sheehan  (J.  M.)  : — 

601  Mining  Eegistrar's  Eeport  on  the  Southern  District — Nowra  Division 

[Yalwal.]  A7in,  Sept,  Dept.  Mines  N,  S,  Wales  for  ISdl  [1892]. 
pp.  97-98. 

SUEREE  (J.)  : — 

602  The  Gold-finder  of  Australia;   how  he  went,  how  he  fared,  and  how 

he  made  his  fortune.  Illustrated  with  forty-eight  magnificent 
Engravings,  from  authentic  sketches  taken  in  the  Colony.  Pp.  xii, 
372.     (8vo.     London,  1853.)     [Discovery,  Turon,  Ophir.] 

Shtllington  (J.)  : — 

603  Mining  Eegistrar's  Eeport  on  the  Tambaroora  and  Turon  District — 

Ironbarks  Division.  Ann,  Bept,  Dept,  Mines  N,  S,  Wales  for  1887 
[1888],  p.  57. 
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Sidney  (S.)  : — 

604  The  Thiee  Colonies  of  Austoiluk— New  South  Wales,  Yictoiia,  and 

South  AoBtoolia;   their  P^ftoieB,  Copper  Mines,  and  Gold-fields. 

(8yo.    London,  1852.)     2nd.  edition.    Pp.  8, 412.     (8yo.    London, 

1868.) 

[Gold  in  N.  S.  Wales,  pp.  824-34^.] 

Slbb  (W.  H.  J.)  :— 

605  Eeport  upon  the  Mines  at  Adelong.    Ann.  Sept  Dept.  Mines  N.  8. 

Wales  for  1876  [1877],  pp.  116-122. 

606  Beport  upon   the  Tumbarumba    Gold-field.     Ibid,  for  1876  [1877], 

pp.  123-124. 

607  Eeport  upon  the  Lac-ma-lac  Gold  Mine,  Tumut.    Ibid,  for  1876  [1877], 

pp.  124-125. 

608  Report  of  the  Inspector  of  Mines.     [Emu  Creek,  Tyagong,  Gundagai, 

Adelong,  Tumbarumba,  Canowindra,  Wood's  Mat,  Cargo,  Tronbarks, 
Stoney  Creek,  Muckerawa.]     Ibid,  for  1877  [1878],  pp.  155-163. 

609  I>itto.     [HiU  End,  Adelong.]     Ibid.Jor  1878  [1879],  pp.  138-136. 

610  Ditto.    [Hill  End,  Tambaroora.]    Ibid,  for  1879  [1880],  pp.  190-192. 

611  Diito.    [Adelong,  Temora,  Hill  End,  Copeland.]     Ibid,  for  1880  [1881], 

pp.  212-238. 

612  Warden's  Beport  on  the  Albert  District — Milparinka  Division.     [Mt. 

Browne,  Mt.  Poole.]    Ibid,  for  1881  [1882],  pp.  106-107. 

613  Inspector  of  Mines'  Beport.     [Mt.  Poole,  Adelong,  Temora,  Sebastopol, 

Barmedman,  Burrangong,  Mt.  McDonald,  Copeland,  Nowendoc, 
Hanging  Bock,  Nundle,  Bingera,  Dalmorton,  Nana  Creek.]  Ibid, 
for  1882  [18831  pp.  103-113. 

614  Ditto.    [Adelong,  Tomingley,  Parkes,  Gulgong,  Lucknow,  Mt.  Browne.] 

Ibid,  for  1883  [1884],  pp.  121-128. 

615  Diito.     [Burrangong,  Carcoar,  Blaney,  Mandurama,  Ophir,  Lucknow. 

Gulgong,  Denison^  Stewart's  Brook,  Armidale,  Copeland.]    Ibid, 
for  18S4  [1885],  pp.  111-124. 

616  Ditto.      [Kiandra,   Gundagai,  Little  Biver,  Major's  Creek,  Wagonga, 

Parkes,  Lucknow,  Golden  Point.]  Ibid,  for  1885  [1886],  pp. 
107-113. 

617  Ditto      [Forbes,  Parkes,  Buckinbah.]      Ibid,  for   1886  [1887],  pp. 

106-112. 

618  Ditto.    [Eorbes,  Mt.  Browne.]     Ibid,  for  1887  [1888],  pp.  109-114. 
61£     .T}itto.     [Hillgroye,  Denison,  Stewart's  Brook,  Black  Bock,  Deep  Creek, 

Canowindra,  Alick's  Flat,  Peak  Hill,  Oberon,  Yalwal.]    Ibid,  for 
1889  [1890],  pp.  128^13§. 
620    Ditto.    [Hillgrove.]     Ibid,  for  1890  [1891],  pp.  132-185. 
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Slee  (W.  H.  J.) — continued. 

621  Warden's  Beport  on  tbe  Mudgee  Diatrict — Peak  Hill  'Bivifion.     Ibid. 

for  1S90  [1801],  pp.  09-71. 

622  Beport  on  Peak  HiU  Gold-field.     Ibid,  for  1892  [1898],  pp.  69-70. 
628    Beport  on  tbe  Billagoe  EuBh.     Ibid,  for  1892  [1893],  p.  68. 

624  Report  on  the  Sherwood  Mine.     Ibid.Jbr  1898  [1894],  p.  61. 

625  Purther  Beport  on  the  Burra  Burra  Ghxld  and' Tin  Bushes.    Ibid,  for 

1898  [1894],  pp.. 61-62. 

626  Beport  on  a  Mine  on  the  Bletchington  Bstate,  Orange.     Ibid,  for  1898 

[1894],  p.  62. 

627  Be])oirt?  on  ike  New  Burii  at  Yalgogrin,  Mtuated  55  mika  West  firom 

Barmedman.     Ibid,  for  1693  [1894],  pp.  62-68. 

628  Beport  on  the  Burra  Burra  Gold  and  Tin  Pield.     Ibid,  for  1898  [1894], 

pp.  68-64. 

629  Beport  on  Gold-mining  in  the  Parkes  District.     I  bid.  for  1898  [1894], 

p.  64. 

630  Beport  on  the  Mines  situated  in  the  Mt.  Hope  and  Mt.  Allen  Districts. 

Ibid,  for  1893  [1894],  pp.  64-66. 

631  Beport  on  the  new  Gold  and  Tin  Discoveries  at  Burra  Burra.     Ibid,  for 

1898  [1894],  p.  66. 

632  Beport  on  the  Bee  Mountains,  Billagoe,  and  Cobar  Districts.    Ibid,  for 

1893  [1894],  pp.  65-66. 

633  Beport  on  the  Wyalong  Gold-fieli     Ibid,  for  1894  [1895],  pp.  73-74, 

76. 

634  Beport  on  the  Temora,  Beeftoa,  and  Barxnedman  Dietrtels.     Ibid,  for 

1894  [1895],  pp.  76-77. 

635  Beport  on  the  recent  Gold  Ditcoyeries  on  the  Wagga  Wagga  Common. 

Ibid,  for  1894  [1895],  p.  77. 

636  Beport  on  the  recent  Gold  Discoveries  at  Hargraves*    Ibid,  for  1894 

[1895],  pp.  77-78. 

637  Beport  on  the  recent  Gold  Discoveries  at  Grong  Grong.     Ibid,  for  1894 

[1895],  p.  78. 

638  Beport  on  the  Stringy  Bark  or  Cobbora  Bnsh.     Ibid,  for  1806  [1897], 

p.  66. 

639  Beport  on  tbe  new  Bosh  at  Back  Creek  and  the  Lake  George  Mining 

Company's  Property  at  Captain's  Flat.    Ibid,  for  1893  [1897],  p. 
67. 

640  Beport  on  the  Bywong  and  Dairy  Creek  Mines.     Ibid,  for  1R96  [1897], 

p.  37. 
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Sleb  (W.  H.  J.) — eontinued. 

641  Report  on  Mining  in  the  Condobolin,  Cujong,  Creamy  Hill,  Errenben- 

derry,  and  Mt.  Wilga  Mining  Districts.    Ibid,  for  1896  [1897J,  pp. 
67-68. 

642  Report  on  the  Carlisle  Bush,  and  Fifield  and  Platina  Districts.    Ibid,  for 

1896  [1897],  pp.  68-69. 

643  Report  on  Mining  in  the  Peak  Hill  and  Alectown  Districts.     Ibid,  for 

1896  [1897],  p.  69. 

644  Report  on  the  Mines  at  Junee  Reefs  and  Eurongillj.    Ibid,  for  1896 

[1897],  pp.  69-70. 

645  Report  on  the  new  Rush  and  other  Mining  Portions  in  the  Murrum- 

burrah  District.     [Cunningham's  Creek.]     Ibid,  for  1896  [1897], 
p.  70. 

646  Report  on  the  Junction  Point  Reefs,  known  as  the  Ljndhurst  Q  old-fields 

Company  (Limited),  Mandurama.    Ibid,  for  1897  [1898],  pp.  81-82. 

647  Report  on  Gold-mining  in  the  Yalgogrin  District.    Ibid,  for  1897  [1 898], 

pp.  82-83. 

648  Report  on  Pitzgerald's  Valley.     [Newbridge.]     Ibid,  for  1897  [1898], 

p.  83. 

649  Report  on  the  recently  discovered  Auriferous  Quartz-reefing  District  on 

the  Moabala  Run,  near  Condobolin.     Ibid,  for  1897  [1898],  pp. 
83-84. 

650  Report  on  the  Mines  at  Uralla.    Ibid,  for  1897  [1898],  pp.  84r-86,  plates. 

651  Report  on  the  new  Gold  Discoveries  at  Middle  Plat,  situated  about  5 

miles  from  Cooma.     Ibid,  for  1897  [1898],  p.  86. 

652  Report  on  Dredging  for  Gold  in  some  of  the  Rivers  of  New  South 

Wales.    Ibid,  for  1897  [1898],  pp.  86-87. 

653  Purther  Report  on  Dredging  for  Gold  in  the  Rivers  of  New  South 

Wales.    Ibid,  for  1897  [1898],  pp.  87-90,  plan. 

653a  Report  on  the  Kiandra  Gold-field.     Ibid,  for  1898  [1899],  pp.  94-96. 

653b  Report  on  Mining  at  Bushy  Hill.    Ibid  for  1898  [1899],  pp.  95-96. 

653c  Report  on  the  Mining  Industry  in  the  Queanbeyan  District.  Ibid,  for 
1898  [1899],  p.  96. 

653d  Report  on  Important  Discoveries  of  Gold,  Silver,  and  Lead  Deposits  in 
the  southern  parts  of  the  Monaro  District.  Ibid,  for  1898  [1899], 
pp.  90-98. 

654  Mining  Industry.    i\^.  S,  Wales,  the  Mother  Colony  of  the  AustraliaSy 

1896,  pp.  226-237. 


PART  4.]  Dun  :  Paiyers  an  Economic  Geology,  239 

Smedlet  (S.  Y.)  : — 

655  Mining  Eogistrar's  Eeport  on  the  Tambaroora  and  Turon  District — 

Ironbarks  Division.  [Muckerawa.]  Ann,  Rept,  Bept,  Mines  and 
Agric,  N,  8.  Wales  for  1881  [1882],  p.  45;  Ibid,  for  1883  [1884], 
p.  57;  Ibid,  for  1884  [1885],  pp.  69-60. 

Smith  (A.  M.)  : — 

656  Mining  Eegietrar's    Eeport  on  the    Southern    District — Nenngundah 

Division.  [Nerrigundab,  Dromedary.]  Ibid,  for  1879  [1880], 
pp.  120-122. 

657  Ditfo,      [Wagonga,  Corunna,  Montreal,  Mt.  Dromedary.]      Ibid,  for 

1880  [1881],  pp.  131-133. 

658  Ditto.    Wagonga  Division.      [Wagonga,  Mt.  Dromedary.]     Ibid,  for 

1881  [1882],  pp.  64-G5. 

659  Ditto.  [Mt.  Dromedary.]     Ibid,  for  1883  [1884],  pp  79-80. 

660  Ditto.  [Tanja,  Montreal]     Ibid,  for  1885  [1886],  pp.  75-76. 

661  Ditto,  [Eat's  Head.]     Ibid,  for  1886  [  1 887  ] ,  pp.  75-76. 

662  Ditto,  [Nerrigundah.]     Ibid,  for  1887  [188S],  pp.  77-78. 

Smith  (C.  G.)  :— 

663  Eeport  on  the  Barrington  Gold-fields.    (Back  Creek.)     Ibid,  for  1877 

[1878],  pp.  109-110. 

664  Mining  Eegistrar*s  Eeport  on  the  Hunter  and  Macleay  District — Dungog 

Division.  [Wangat.]  Ibid,  fir  1879  [1880],  pp.  185-186 ;  Ibid, 
for  1881  [1882],  pp.  9i-95  ;  Ibid,  for  1883  [1884],  p.  ICO;  Ibid, 
for  1889  [1890],  p.  109. 

665  Ditto,     [Dungog,  Little  Eiver.]     Ibid,  for  1880  [1881],  pp.  180-181. 

Smith  (E.  C.)  :— 

666  Warden's  Eeport  on  the  Peel  and  Uralla  District — Armidale  Division. 

[Hillgrove.]     Ibid,  for  1885  [1886],  pp.  8i-85. 

667  Ditto.     [Postman's  Gully.]     Ibid,  for  1889  [1890],  p.  97. 

Smith  (J.)  : — 

668  On  the  Quartz  Eeefs  of  the  Lower  Adelong.     Votes  and  Procs,  Leg, 

Ass.  iV^.  S,  Wales,  1860,  pp.  576-578. 

Smith  (T.  A.)  :— 

669  Warden's  Beport  on  the  Bathurst  District.     [Sunny  Corner.]     Ann, 

Bept,  Dept.  Mines  N.  8.  Wales  for  1884  [1885],  pp.  52-53 ;  Ibid, 
for  1885  [1886],  pp.  47-49. 

670  Ditto.     [Trunkey.]    Ibid,  for  1888  [1889],  pp.  58-59. 
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Smith  (P.)  : — 

671  Mining  Begistrar's  Beport  on  the  Tumutand  Adelong  Bisirict — Kiandra 

DiTision.    Ibid,  for  1876  [1877],  pp.  102-103 

SnaPE  (P.)  : — 

672  Warden's  Eeport  on  the  Mudgee  District — Gulgong  Division.     [Gulgong, 

Cudgegong,    Stony    Pinch,   Havilah.]       Ibid,  for    1881    [1882], 
pp.  45-47. 

673  I>iffo,     [Gulgong,  Merrindee.]     Ibid,  for  1882  [1888],  pp.  47-50. 

674  Ditto.    [Cudgegong.]    JWJ.Jfer  1888  [1884],  pp.  57-61. 

675  Ditto.    [Gulgong.]     Ibid,  for  1884  [1885],  pp.  60-64 ;  Ibid,  for  1885 

[1886],  pp.  55-56. 

SOUTEB  (W.  H.)  :— 

676  Mining  Begiatrar's  Beport  on  the  Lachlan  District — Cudal  Division. 

Ibid,  fir  1886  [1887],  p.  68. 

Spkncb  (J.  B.)  : — 

677  Mining  Begistrar's  Beport  on  the  Tumut  and  Adelong  District — Cooma 

Division.     [Fierj  Creek.]     Ibid,  for  1888  [1889],  p.  97. 

Steel  (W.  A.)  : — 

678  Warden's  Beport  on  the  Tarabaroora  and  Turon  District— Hill  End 

Division.     Ibid,  fir  1S88  [1884],  p.  «;   Ibid,  for  1887  [1888], 
pp.  55-56. 

679  Ditfo.     [Hill  End,    Sofala,    Hargraves,    Windeyer.]     Ibid,  for  1884 

[1885],  p.  56. 

680  Ditto.      [Hill  End,  Hargraves,   Windeyer,   Sofala.]      Uid.  for  1886 

[1887],  pp.  56-57. 

Stephen  (A.  F.  HL)  : — 

681  Mining  Begistrar's  Beport  on  the  Mudgee  District — Gulgong  and  Home 

Bule  Divisions.    Ibid  for  1875  [1876],  pp.  69-71. 

Stephen  (G.  M.)  : — 

682  On  the  Gems  and  Gold  Crystals  of  the  Australian  Colonies.     Quart. 

Joum.  Oeol.  8oe.,  1854,  X,  pp.  303-308. 

Stewabt  (A.) : — 

683  Mining  Begistrar's  Beport  on  the  Mudgee  District — Peak  Hill  Division. 

Ibid,  for  1891  [1892],  pp.  79-80. 
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Stiblij^g  (P.  G.)  : — 

684  The  Australian  and  Califomian  Gbld  DiBCOveries  and  their  Consequence;!, 

&c.,  &.,  Pp.  xiiL  29.     (8yo.    London,  1853.) 

685  The  Gh>ld  Mines  of  Australia.     (Siro.     Paris,  1853.) 

686  Califomian  and  Australian  Gold.     Oentleman's  Mag,,  1853,  XXXIX, 

pp.  608-G13. 

Btohb  (A) : — 

687  Mining  Eegistrar's  Eeport  on  the    Hunter  and  Macleay  District — 

Copeland  Division.  Ann,  Bept.  DepU  Mines  N.  8,  Wales  for  1889 
[1890],  pp.  110-111 ;  Ibid,  for  1891  [1892],  pp.  129-130. 

Stonibb  (G.  a.)  : — 

688  Beport  on  a  New  Gt>ld  Discovery,  County  of  St.  Yineent    [Currod^.] 

Ibid,  for  1889  [18G0],  pp.  283-284. 

689  Eeport  on  "  The  Peak."    Ibid,  for  1889  [1890],  pp.  285-286. 

690  Eeport  on  the  Swamp  Oak  and  Niangala  Gold-fields.    Ibid,  for  1892 

[1893],  pp.  127-137,  maps. 

691  Progress  Eeport.     [Eockvale,  Hill  End,  Tia.]     Ibid,  for  1893  [1894], 

pp.  116-118. 

692  Eeport  on  Alluvial  Gold  Deposits  near  the  Evan's  Eiver,  Lismore 

District.     Ibid  for  1894  [1895],  pp.  129-131,  section. 

693  Geological  Eeport  upon  the  Slaughter  House  Creek  District.    Ibid,  for 

1895  [1896],  pp.  160-162. 

694  Eeport  on  the  TJralla  Gold-field.    Ibid,  for  1895  [1896],  pp.  102-165. 

695  Geol.  Eeport  on  Crow  Mountain.     Ibid,  for  1895  [1896],  pp.  167-171, 

map. 

696  Eeport  on  the  Lismore  District.    Ibid,  for  1806  [1896],  pp.  172-173. 

697  Notes  on  the  Geology  of  the  Trunkey  Mid  Tuena  Districts.    Bscords 

Geol.  Survey  JT.  8.  WaUs^  1892,  III,  Pt  1,  pp.  8-20. 

698  Geological  Notes  on  the  Swamp  Oak  and  Niangala  Grold-fields.    Ibid. 

1892,  ni,  Pt.  2,  pp.  60-68. 

699  On  the  Occurrence  of  an  Auriferous  Eaised  Beach  at  the  Evans  Eiver, 

Co.  Eichmond,  N.  S.  Wales.    Ibid.,  1894,  IV,  Pt  1,  pp.  25-27. 

Stutchbcbt  (S.)  : — 

700  Correspondence  relating  to  the  Appointment  of,  as  Geological  Surveyor 

for  New  South  Wales.  Leg,  Council  N.  8,  Wales,  Votes  and  Proes., 
1851,  2nd  Sess.,  II,  pp.  247-253 ;  Papers  rel.  Geol.  Surveys  N,  8. 
Wales,  2nd  Dec,  1851,  Nos.  3-10,  pp.  7-12;  Gt.  Britain,  Pari. 
Papers,  Oorr,  rel,  Becent  Discov,  Gold  in  Austr.,  Feb.  3rd,  1852,  pp. 
2,  13. 
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701  Correspondence  with  the  Colonial  Secretary,  with  reference  to  the  Gold- 

fields.  Leg.  Council  N,  8.  Wales,  Votes  and  Frocs.,  1851,  2nd  Seas., 
II,  pp.  252-258 ;  Papers  reh  Geol,  Surveys  N,  8.  Wales,  2nd  Dec, 
1851,  Nob.  11-20,  pp.  12-20;  Gf.  Britain,  Pari,  Papers,  Oorr.rel, 
Beccnt  Discov,  Gold  in  Austr.,  Peb.  3rd,  1852,  pp.  20-21.  [Summer 
Hill  Creek.] 

702  First  Eeport  from  the  Government  Geologist,  dated  Belabula  RiTulet, 

Carcoar,  April  12th,  1851.  N,  8,  Wales  Leg,  Council,  Votes  and 
Proc,  1851,  2nd  Sees.,  II,  pp.  259-267;  Papers  rel,  Geol,  Surveys 
N,  8,  Wales,  2nd  Dec,  1851,  No.  21,  pp.  19-27.  [Bathuret, 
Hartley,  and  Carcoar  Districts.] 

702a  Geological  and  Mineralogical  Survey  of  New  South  Wales.  Second 
Eeport,  dated  Camp,  near  Currugurac,  July  18th,  1851.  JV.  S,  Wales 
Leg.  Council,  Votes  and  Procs  ,  1852,  II,  pp.  2G8-273  ;  Papers  rel, 
Geol,  Surveys  'iT.  8.  Wales,  1852,  pp.  28-33.  Pp.  29-33  were  re- 
published in  Gt,  Britain,  Pari,  Papers — Further  papers  rel,  Becent 
Discov,  Gold  in  Austr.,  July  IJrth,  1852,  pp.  l-t,  with  sketches. 
[Flyer's  Ck.,  Oaky  Ck.,  Lewis  Ponds,  Summer  Hill  Ck.,  Belarida, 
Callalia  Ck.,  Winburndale  Ck.] 

702b  Geological  and  Mineralogical  Surrey  of  New  South  Wales.  Third 
Beport,  dated  Burrondong,  near  Wellington,  Oct.  27tb,  1851.  N, 
8,  Wales  Leg,  Council,  Votes  and  Procs.,  1851,  II,  pp.  273-279; 
Papers  rel.  Geol.  Surveys  N,  8.  Wales,  1851,  pp.  33-39 ;  Gi,  Britain, 
Pari,  Papers — Further  papers  rel.  Becent  Discov.  Gold  in  Austr,, 
28th  Feb.,  1853,  pp.  8-G. 
[Molong,  Burrandong,  Louisa  Ck.,  Ophir.] 
[Also  Gems.] 

703  Geological  and  Mineralogical  Survey  of  New  South  Wales.     Fourth 

Beport  on  the  Geology  of  the  Neighbourhood  of  Wellington,  and  its 
Caves.  Dated  Camp,  Wellington,  26th  Jan.,  1852.  N,  S,  Wales  Leg, 
Council,  Votes  and  Procs,,  1S52,  II,  pp.  417-421 ;  Papers  rel.  Geol. 
Surveys  N,  8.  Wales,  1852,  No.  9,  pp.  27-31 ;  Gt,  Britain,  Pari. 
Papers — Further  papers  rel,  Becent  Discov,  Gold  in  Austr.,  Feb. 
28th,  1853,  pp.  42-46. 
[Mitchell's  Creek,  Eumbi  Creek.] 

703a  Geological  and  Mineralogical  Survey.  Eeport,  dated  Orange,  9th  June, 
1851.  ^,8,  Wales  Leg,  Council,  Votes  and  Procs.,  1851,  2nd  Sess., 
II,  pp.  255-256 ;  Papers  rel,  Geol,  Surveys  iV.  8,  Wales,  2nd  Dec, 
1851,  No.  16,  pp.  15-16 ;  Gt.  Britain,  Pari.  Papers,  Corr.  rel,  Becent 
Discov.  Gold  in  Austr.,  Feb.  3rd,  1852,  pp.  49-50.  [Summer  Hill 
Creek,  Turon,  Macquario  E.] 
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704  Geological  and  Mineralogical  Survey  of  New  South  Wales.     On  the 

Geology  of  tho  Country  around  Wellington.  Fifth  Eeport,  dated 
Camp,  Gobolion,  near  Wellington,  April  12th,  1852.  If.  S.  Wales 
Leg.  Councily  Votes  and  Procs,,  1852,  II,  pp.  423-427 ;  Papers  rel. 
Govt.  Survejfs  N.  S.  Wales,  1852,  No.  12,  pp.  33-37;  Of.  Britain, 
Pari.  Papers — Further  papers  rel.  Pecent  Discov.  Odd  in  Ausfr.f 
Feb.  28tb,  1853,  pp.  78-81. 
[Bell  River,  Carcoar,  Kelloshiels,  Molong,  Borenore.] 

705  Geological  and  Mineralogical  Survey  of  New  South  Wales.      On  the 

Country  between  Dubbo  and  Mudgee.  Sixth  Report,  dated  Camp, 
near  Cobbera,  on  the  Talbragar  River,  July  Ist,  1852.  If.  S.  Wales 
Leg.  Council,  Votes  and  Procs.,  1852,  II,  pp.  371-388,  plates;  Ot. 
Britain,  Pari.  Papers — Further  papers  rel.  Becent  Discov.  Oold  in 
Austr.,  February  28th,  1853,  pp.  13G-140,  plates. 
[Dubbo,  Mudgee,  Spicer's  Creek.] 

706  Geological  and  Mineralogical  Survey  of  New  South  Wales.     Seventh 

Tri-monthly  Report  on  the  Country  around  the  Cudgogong  River 
and  Mudgee.  Dated  Camp,  Wialdra  Creek,  on  the  Cudgegong  River, 
October  Isl,  1852.     N.  S.  Wales  Leg.  Council,  Votes  and  Prccs., 

1852,  II,  pp.  365-370 ;  Of.  Britain,  Pari.  Papers— Further  papers 
rel.  Becent  Discov.  Gold  in  Austr.,  IGth  Aug.,  1853,  pp.  22-26. 
[Cudgegong,  Wialdra  Creek,  Guntawang,  Goodeman  Creek.] 

707  Eight  Tri-monthly  Report  on  the  Geology  of  tho  Talbragar  and  Warrum- 

bungle  Mountains.  Dated  Camp,  Honeysuckle  Flat, "  Buniagulma," 
Jan.  1st,  1853.  N.  S.  Wales  Leg.  Council,  Votes  and  Procs.,  1853, 
II,  pp.  461-468  ;  Of.  Britain,  Pari.  Papers — Further  papers  rel. 
Becent  Discov.  Oold  in  Austr.,  Feb ,  1854,  pp.  7-13. 

708  Ninth  Tri-monthly  Report  of  the  Geological  Surveyor,  on  the  Country 

between  the  Warrumbungle  Mountains  and  the  Namoi  River. 
Dated  Camp,  Thorobri,  near  Byanbar  Creek,  Namoi  River,  April  1st, 

1853.  JHf.  S.  Wales  Leg.  Council,  Votes  and  Proes.,  1853,  II, 
pp.  469-473  ;  Gt.  Britain,  Pari.  Papers— Further  pa2J era  rel.  Becent 
Discov.  Gold  in  Austr.,  Feb.,  1854,  pp.  13-17. 

709  Geological  and  Mineralogical  Survey,  Tenth  Tri-monthly  Report  of  the 

Geological  Survey  on  the  Geology  of  tho  Liverpool  Plains.  Dated 
Camp,  Berrigal,  July  1st,  1853.  I^.S.  Wales  Leg.  Council,  Votes  and 
Procs.,  1853,  II,  pp.  237-245,  map  ;  Ot.  Britain,  Pari.  Papers— 
Further paptr 8  rel.  Becent  Discov.  Gold  in  Austr.,  Dec,  1854,  pp. 
14-20. 
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710  Geological  and  Mineralogical  Survey.     Eleventh  Tri-monthly  Beport  of 

the  Geological  Survey  on  the  Geology  of  the  Country  between  the 
Nandewar  Eanges  and  the  Condamine  Uiyer.  Dated  Emu  Creek, 
Darling  Downti,  let  Oct.,  1858.  If,  8.  Walm  Leg.  Council,  Votes 
and  Pro€8,y  1858,  II,  pp.  685-695,  map ;  Ot,  Britain,  Pari,  Papers — 
Further  papers  rel.  Recent  Discov,  Ghid  in  Austr.,  Dec,  ISS-i,  pp. 
45-54,  map. 

Stotles  (C.  E.)  : — 

711  Mining  Begistrar's  Beport  on  the  Tumut  and  Adelong  District — Kiandra 

DiviBion.  Ann.  Rept,  JDept,  Mines  N.  S.  Wales  far  1881  [1882], 
pp.  70-72. 

Stbzelecki  (P.  E.  db)  : — 

712  Gold  and  Silver:  a  Supplement  to  the  "Physical  Description  of  New 

South  Wales  and  Tan  Diemen's  Land,''  pp.  83.  (8vo.  London, 
1856.)  [Beprint  of  Procs.  Leg.  Council  N.  8.  Wales,  5th  Oct., 
1858.] 

SULLITAK  (H.  "B.)  : — 

718    Beport  on  Water  Supply  for  the  Kiandra  Gold-field.     Ann,  Rept.  Dept. 
Mines  iV.  8.  Wales  for  1880  [1881],  pp.  265-266. 

SlTLLITAN  (B.)  : — 

714  Mining  Begistrar's  Beport  on  the  Bathurst  District — Mount  McDonald 

Division.     Ibid,  for  1881  [1882],  pp.  40-41. 

SwnwBY  (A.  J.  G.)  : — 

715  The  Collieries,  Coal-fields,  and  Minerals  of  New  South  Wales,  Australia. 

Pp.  vi,  61,  map.     (8vo.    London,  1884.)     [Gbid,  pp*  46-51.] 

Stkoe  (M.  J.) : — 

716  Mining  Begistrar's  Beport  on  the  New  Eng^d  and  Clarenee  District — 

Lunatic  Division.  [Timbarra,  Tooloom.]  Ann,  Rapt.  Dept.  Mines 
N.  8.  Wales  far  1876  [1877],  p.  115. 

717  Ditto,     [Lunatic,  Poverty  Point,  Tooloom.]     Ibid,  for  1878  [1879],  p. 

181. 

718  Ditto.    [Boorook.]     Ilid.for  1879  [1880],  pp.  162-168. 

TayIiOB  (J.)  : — 

719  Beport  on  Treatment  of  Ores  from  Mummuga  Creek  and  Wagonga 

Biver.     Ihid.  for  1896  [1897],  p.  88. 

720  Beport  on  the  Treatment  of  Ore  from  the  X.Y.Z.  Co.'s  Claim  at  Omega. 

Ibid,  for  1897  [1898],  pp.  18-19. 
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TEOOBOnSEI  (L.  de)  : — 

721  Esaai  aur  les  Consequences  Eventuellee  de  la  Decouverte  des   Gites 

Auriferes  en  Californie  et  en  Australie.      (8vo.     1853.)      ^Fide 
Ethebidge,  Catalogue.] 

Thompson  (H.  A.)  : — 

722  An  Outline  of  a  Plan  for  the  Formation  and  Working  of  a  Mining 

Company  to  open  out  the  Quartz-fields  of  New  South  "Wales. 
a^ney  Mag.  Bet,  und  Arts,  1859,  IT,  pp.  77-79. 

Thompson  (A.  M.) : — 

723  Notes  on  the  Geology  around  Goulburn.     Trans,  E,  Soc,  N,  S.  Wales 

for  1869  [1870],  pp.  56-72. 

724  Notes  on  the  Auriferous  Slate  and  Granite  Veins  of  New  South  Wales. 

Ibid,  for  1870  [1871],  pp.  88-94. 

TowMKin)  (T.  S.)  :— 

726  Report  on  the  Discorery  of  Gold  in  the  Vicinity  of  Albury.  Qt,  Britain, 
Pari,  Papers —Further  papers  rel.  Recent  Discov.  Gold  in  Anstr., 
28th  Feb.,  1853,  p.  131. 

Thoughton  (D.  E.)  : — 

726  Mining  Eegistrar's  Beport  on  the  Tambaroora  and  Toron  District — Hill 

End  DiTision.    Ann,  Bept,  Dept,  Mines  IT,  8,  Wales  for  1881  [1882], 
p.  43. 

Uee  (D.)  :— 

727  Australian   Gold-fields    (Auriferj3us  Drifts  in  Australia),  p.  42,  1868. 

[Fide  LiYEBSiDGB,  A.] 

Waldie  (T.):— 

728  Mining  Eegistrar's  Report  on  the  Bathurst  District — ^Trunkey  Division. 

Ann,  Rept,  Dept,  Mines  N,  8,  Wales  for  1876  [1876],  pp.  60-63  ; 
Ibid,  for  1876  [1877],  pp.  74-75. 

Wallace  (A.) : — 

729  Jottings  referring  to  the  Early  Discovery  of  Gold  in  Australia,  and  the 

Veteran  Gold  Miner,  John  Calvert.     (8vo.    Sydney,  1890.) 

Wakd  (E.  W.)  and  Smith  (J.)  :— 

730  Report  on  the  Southern  Gold-fields.     Votes  and  Proes,  Leg.  Ass,  N,  8. 

Wales,  1860,  pp.  667-678. 
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Wahnee  (W.  B.)  :— 

731  MiniDg  Begistrar's  Beport  ou  the  Batburst  District — Carcoar  Division. 

[Belubula,  Brown's  Creek.]      Ann,  Rept,  Dept,  Mines  N,  S,  Wales 
fur  1879  [1880],  pp.  74-75. 

Watt  (C.)  :— 

732  Assays  of  Gold  Ores.     Ibid,  for  1881  [1882],  pp.  15-16  ;  Ibid,  for  1882 

[1883],  pp.  16-18  ;  Ibid,  for  1883  [1884],  pp.  20-21 ;  Ibid,  for  1884 
[1885],  pp.  20-26 ;  Ibid,  for  1885  [1886],  pp.  22-23. 

Watt  (J.):— 

733  Mining  Eegistrar's  Beport  on  the  Peel  and  Uralla  District — Uralla 

Division.    Ibid,  for  1887  [1888],  p.  92. 

Watt  (J.  A.):— 

734  The  Araluen  Valley  and  its  Alluvial  Deposits.     Ibid,  for  1897  [1898], 

pp.  9-10,  map. 

735  Beport  on  Winter's  Beef,  near  Condobolin.     Ibid,  for  1897,  pp.  184-186. 

736  Beport  on  the  Nanima  and  Gooda  Creek  Gold-fields.     Ibid,  for  1897 

[1898],  pp.  186-187. 

737  Preliminary  Beport  on  the  Quartz  Beefs  of  the  Hill  End  and  Tambaroora 

District.    Ibid,  for  1898  [1899],  pp.  174-176,  sections      . 

738  Beport  on  Bald  Hill,  Hill  End.     Ibid,  for  1898  [1899],  pp.  176-177: 

739  Saddle  Beefs  at  Hargraves.    Becords  Oeol,  Survey  N,  8,  Wales,  1898, 

V,  Pt.  4,  pp.  153-160. 

739a  Further  Bemarks  on  the  Saddle  Beefs  of    the  Hargraves   Gold-field. 
Ibid.  1899,  VI,  Pt.  2,  pp.  83-107,  pis.  12-14. 

740  Beport  on  the  Wyalong  Gold-field.    JUineral  Resources^  No.  5.     Pp.  40, 

map.     (8vo.     Sydney,  1899.) 

Weekks  (C.  W.)  :— 

741  Warden's  Beport    on  the   Tumut    and    Adelong    District — Gundagai 

Division.     Ann.  Bept.  Dept.  Mines  N.  S.   Wales  for  1890  [1891], 
pp.  93-9  i. 

Weston  (W.  C.)  :— 

742  Mining  Begistrar's  Beport  on  the  Tambaroora  and  Turon  Dislrict — Hill 

End  Division.     Ibid,  for  1877  [1878],  pp.  117-118. 

743  Ditto,    Lachlan  District — Parkes  Division.     [Parkes,  Currajong.]    Ibid^ 

for  1879  [1880],  pp.  98-99;  Ibid,  for  1880  [1881],  pp.  110-111 ; 
Ibid,  for  1885  [1886],  pp.  C6-67;  Ibid,  for  1887  [1888],  p.  71. 
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WlLKINSOlf  (C.  S.)  : — 

744  Gold.    Mines  and  Mineral  Stat,  1875,  pp.  120-123,  13G,  137. 

745  Notes  on  the  Geological  and  Mineralogical  Collection  Exhibited  at  the 

Metropolitan  Intercolonial  Exhibition,  1875.  Ibid.  [Gold,  pp. 
136-137.] 

746  On  the  Occurrence  of  Gold  in  the  Coal  Measure  Conglomerates  of  New- 

South  Wales.  Sydney  Morning  Herald,  1876,  Dec.  2nd ;  Ecening 
News,  1876,  No.  29M);  Queenslander,  1876,  Dec.  16th. 

747  Report  of   Progress  of  the  Geological  Survey  during  the  year  1876. 

[Adelong,  Nacka  Nacka,  Lambing  Flat,  Toung,  Cumbamurra, 
Jugiong,  Spring  Creek,  Grenfel),  Demondrille,  Forbes,  Parke?, 
Tweedy's  Flat,  Muckerawa,  Mitchell's  Creek,  Gulgong.]  Ann, 
Rept,  Dept.  Mines  N.  S.  Wales  for  1876  [1877],  pp.  147-175. 

748  I>it(o  for  1877.     [Adelong,  Grenfell,  Gilmandyke,  Oberon,  Native  Dog, 

Diamond  Hill,  Sidmouth  Valley,  Campbell  River,  Fish  Birer, 
Kockley,  Crete,  Swallow's  Nest,  Trunkey,  Pine  Ridge.]  Ibid,  for 
1877  [1878],  pp.  197-207,  map. 

749  Ditto  for  1878.     [Bald  HiJls,  Gully  Swamp,  Junction  Reef?,  Mandurama, 

Wood's  Flat,  Canowindra,  Young,  Forbes,  Cargo,  Uralla,  Major's 
Creek,  Bodalla.]    Ibid,  for  1878  [1879],  pp.  147-157. 

750  Report  on  the  Barrington  Gold-field.    Ibid,  for  1878  [187f>],  pp.  159-164. 

751  Report  of  Progress  of  the  Geological   Survey  during  the  year  1879. 

[Hill  End,  Tambaroora,  Jones  Creek,  Gundagai.j  Ibid,  for  1879 
[1880],  pp.  213-217. 

752  Report  on  Water  Supply  to  the  Elrington  Gold-field.     Ibid,  for  1879 

[1880],  pp.  219-221. 

753  Report  of  Progress  of  the  Geological  Survey  during  the  jear  1880. 

[Kiandra.]     Ibid,  for  1880  [1881],  pp.  239-2 12. 

754  Ditto    for    1881.      [Wentworth,    Lucknow,   Orange,    Brown's   Creek, 

Sewell's  Creek,  Temora.]     Ibid,  for  1881  [1882],  pp.  131-134. 

755  Report    upon    the  Wentworth    Gold-field.       Ibid,  for    1881  [1882]. 

pp.  134-135. 

756  Report  upon  the  Temora  Gold-field  and  part  of  Bland  and  Merool 

Districts.  [Temora,  Possum  Power,  Woodstown,  Barmedman] 
Ibid,  for  1881  [1882],  pp.  136-139. 

757  Report  of  Progress  of  the   Geological  Survey  for  1883.     [Adelong.] 

Ibid,  for  1883  [1884],  pp.  148-152. 

758  Report  on  Auriferous  Antimony  Lodes  at  Hillgrove,  and  Bismuth  Lodo 

near  Glen  Innes.    Ibid,  for  1883  [1884],  pp.  153-155. 

759  Geological  Survey  of  New  South  Wales.    Report  of  Progress  for  1885. 

[Nerriga,  Scrubby  Plains,  Forbes,  Parkcs,  Myall  Reef h,  Tom ingley] 
Ibid,  for  1885  [1886],  pp.  120-130. 

E 
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761  Geological  Surrey  of  New  South  Wales.     Report  of  Progress  for  1886. 

[Bingera,  Gulgong.]     Ibid,  for  1886  [1887],  pp.  129-131. 
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771  Mining  Registrar's  Report  on  the  New  England  District — Solferino 
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Wood  (H.)  ;— 

773  Mineral  Products  of  New  South  Wales.     [Gold,  pp.  22-26,  diagrams.] 
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[1881],  pp.  264-265. 


£50  Records  of  the  Geological  Survey  of  New  South  Wales.  [vol.  vi. 

€M)LD— ADDITIONAL  REFERENCES. 

Alfobd  (C.  J.) : — 

787  [Notes  on  Eocks  from  Lucknow  GoldCeld.]     Frocs.  Inst  Mining  and 

Metall,  1898-99,  vii,  pp.  2(14-267,  pie.  2-4. 
Ahdbews  (E.  C.)  : — 

788  Beport  on  the  Hillgrove  Goldfield.  Min.  Besources,  No.  8.     (8vo.  Sydney, 

1900). 

Cabke  (J.  E.)  : — 

789  Report  on  a  Deep  Lead  at  Log  Paddock,  near  Mudgee.    Ann,  Bepf, 

JDept  Mines  N,  8.  Wales  for  1899  [1900]. 

790  Eeport  on  portion  of  the  CudgegoDg  River  Channel  for  Dredging 

Purposes.    I  bid.  for  1899. 

791  On  proposed  Reservation  for  Mining  Purposes  in  thejparish  of  Belubula, 

county  of  Bathnrst.    Ibid,  for  1899. 

792  Report  on  a  proposed  Deep  Test  of  the  Auriferous  Heath  Lands  of  the 

North  Coast  between  the  Richmond  and  Clarence  Rivers.    Ibid,  for 
1899. 

793  Roport  on  proposed  Boring  for  deep  Auriferous  Leads  at  Tirana.    Ibid, 

for  1899. 

PiTTMAjr  (E.  F.)  : — 

794  Report  on  the  Victory  Mine,  Forest  Reefs.    Ann,  Sept.  Dept,  Mines 

N.  a.  Wales  for  1899  [1900]. 

795  Report  on  an  Application  to  Lease  a  large  area  of  Land  at  Gundagai. 

Ibid  for  1899. 

796  Occurence  of  Telluride  of  Gold  in  New  South  Wales.    Ibid,  for  1899. 

797  Testing  for  Alluvial  Deposits  at  Wyalong.    Ibid,  for  1899. 

798  Auriferous  Deposits  at  Rosedale.    Ibid, for  1899. 

799  Report  on  Application  for  Dredging  Leases  on  the  Abercrombie  River. 

Ibid  for  1899. 

800  Result  of  Boring  Operations  at  Gundagai.    Ibid,  for  1899. 

801  Thomas  (W.  R.)     Notes  on  Economical  Mining  at  the  Myall  United 

Gold-mine,  New  South  Wales.    Frocs.  Inst,  Mining  and  Meiall, 
1898-99,  vii,  pp.  145-15G. 
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„  1892,  p.  20;   1893,  p.  23;    1894,  p.  31;    1896,  p.  35;    1897,  p.  47  ; 

1898,  p.  50. 
Fennel— 550. 

Pernbrook— 267. 
Fiery  Creek— 677. 

1892,  p.  19. 
Fifield— 642. 

1894,  p.  32  ;  1896,  p.  30 ;  1896,  p.  29 ;  1897,  p.  33 ;  1898,  p.  34. 
Fish  Eiver— 748. 
Fitzgerald's  Valley— 648. 
Florida— 1897,  p.  50. 
Flyer's  Creek— 32,  201,  702a. 

1893,  p.  20  ;  1894,  p.  20. 
Folev's  Eeef— 403. 

Forbes— 102,  200,  201,  202,  203,  204,  215,  469,  522,  523,  624,  525,  533,  590,  591, 

692,  693,  694,  596,  696,  597,  598,  617,  618,  747,  749,  769. 
1894,  p.  23 ;  1895,  p.  20 ;  1896,  p.  28  ;  1897,  pp.  32,  33  ;  1898,  pp.  33, 84. 
Ford's  Creek— 766. 

„  „         1896,  p.  6. 

Forest  Eeef8-66,  67,  424,  509,  794. 

„  „        1893,  p.  6 ;  1894,  pp.  5,  21 ;  1897,  pp.  12,  30 ;  1898,  p.  43. 

Foster's  Beef— 522. 
Eraser's  Gully— 1895,  p.  28. 
Gadara— 1894,  p.  5. 
Galley  Swamp — 749. 

„  „  1892,  p.  17  ;  1894,  p.  20 ;  1895,  p.  16 ;  1897,  p.  28. 

Garangula— 554,  558,  559,  582,  682a. 

1894,  p.  24 ;  1896,  pp.  20,  21. 
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GilgUDiiiii — 384. 

„  1895,  p.  30  ;  1890,  p.  37. 

OilUmatong— 134. 
Gilmandjke— 250,  748. 

„  1896,  p.  17. 

O  iriUmbone — 11. 
Glen  Elgin— 477,  479. 

„        „       1894,  p.  29 ;  1897,  p.  43 ;  1898,  p.  46. 
Glen  Innes — 477. 

„    Morrison— 81,  82,  455,  474,  542. 
Golden  Point— 616. 
Gteobang  Creek— 200. 
Gooda  Creek— 385,  736. 

„  „         1896,  p.  31 ;  1897,  p.  39. 

Goodeman  Creek — 706. 
Good  Good— 138. 
Gough's  Gullj— 1894,  p.  81. 
Goal  bum— 723. 
Grafton— 129,  486. 

„       Bange — 163. 
Grassy  Gully— 1898,  p.  42. 
Grenfell— 57,  68,  59,  202,  203,  627,  691,  696,  696,  597,  747,  748. 

„  1892,  p.  19 ;  1893,  pp.  6,  21 ;  1894,  pp.  6,  6,  24 ;  1895,  p.  20  ;  1896, 

pp.  11,  29  ;  1898,  p.  35. 
Grey  Mares,  Bogong — 1897,  p.  12. 
Grong  Grong— 95,  553,  637. 

„  „         1894,  p.  26;  1896,  p.  31 ;  1898,  p.  33. 

Gulf,  The— 783. 

„      Creek— 1896,  p.  11. 
Gulgong— 70,  71,  72,  73,  74,  237,  288,  549,  560f,6l4, 615, 672, 673, 675,  681,  747, 

761, 777,  778. 
„  1892,  pp.  6, 18;  1893,  p.  20;  1894,  p.  22  ;  1895,  p.  18 ;  1896,  pp.  11, 

27  ;  1897,  p.  30 ;  1898,  p.  31. 
Gumblo— 332,  763. 
Gundagai— 26,  458,  660a,  583,  608,  616,  741,  751,  774,  795,  796,  800. 

„  1893,  p.  22  ;  1894,  p.  26  ;  1897,  p.  34 ;  1898,  p.  35. 

Gundaroo- 151,  226,  581. 
Gundibedal— 470. 
Gundibindyal— 227. 

„  1893,  p.  21. 

Gimgarlin  Eirer — 150. 
G  un  ta  wang — 706. 
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Hanging  Eock— 155,  156,  157,  337,  338,  403,  405,  408,  409,  411,  613,  760. 

„  „        1891,  p.  30  ;  1896,  p.  28. 

Hargraves— 74,  521,  682,  682a,  683,  636,  679,  680,  739,  739a. 

„  1892,  pp.  6,  6, 18 ;  1894,  pp.  6,  6,  22 ;  1895,  pp.  5,  6,  18  ;  1896,  pp. 

11,  27  ;  1898,  p.  32. 
Hartley— 702. 
Harvey  Eango — 75. 
Havilab— 672. 

Hawkins  Hill— 584,  585,  686,  687. 
Hermidale — 371. 
Hill  End— 84,  342,  462,  486,  498,  632,  543,  660c,  660d,  566,  582,  582a,  583,  585, 

686,  587,  609,  610,  611,  678,  679,  680,  691,  726,  737,  738,  742, 

751,  775. 
„       „        1892,  p.  18  ;  1893,  pp.  6,  20 ;  1894,  p.  22  ;  1896,  pp.  11,  28 ;  1897,  p. 

31 ;  1898,  p.  33. 
Hillgrove-402,  473,  482,  662,  619,  620,  666,  768,  780,  788. 

1893,  p.  23 ;  1894,  p.  30  ;  1896,  p.  27  ;  1896,  pp.  34,  35  ;  1897,  p.  44 ; 

1898,  pp.  46,  47. 
Hillston— 1892,  p.  21. 
Home  Eule— 72,  74,  681. 
Hong  Kong— 1897,  pp.  27,  28  ;  1898,  p.  26. 
Hookanville  Creek — 1 65. 
Ironbarks— 75,  76,  121,  330,  331,  354,  476,  646,  587,  603,  608,  656,  770. 

„  1892,  p.  18  ;  1893,  p.  21 ;  1894,  p.  23  ;  1895,  p.  19. 

Ironclad — ^350. 
Iron  Pot  Creek— 142. 
Jacqua  Creek— 133,  671: 
Jembaicumbene— 6,  133. 
Jerrara — 762. 
Jerusalem  Creek— 110, 117,  499. 

„  „        1896,  p.  36. 

Jews  Creek— 336. 
Jillamatong — 141. 
Jindabyne— 141,  382. 
Jingellic— 467. 
Jingera — 1897,  p.  42. 
Jingery — 153. 

„      Mountains — 336. 
Jinglemoney — 363. 
Jones  Creek — 26,  547,  751. 
„  „        1896,  p.  11. 

Jugiong— L20a,  140,  747. 
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Junction  Beefs— 32,  547,  64i(y,  7^0. 
Junee — 783. 

„       1S92,  p.  19  ;  1895,  p.  23;  1896,  p.  30. 

„    Eeef8~G14. 

1894,  pp.  (5,  26 ;  1895,  p.  5  ;  1897,  p.  37 ;  1898,  p.  39 
Kangaroo  Flat — 1892,  p.  5. 
Kelloshiels— 704. 
Kempsey — 1892,  p.  20. 
Kentucky — 159. 
Kenyu— 390b. 
Kiaeatoo— 1895,  p.  30. 
Kiandra— 8,  33,  34,  401,  569,  570,  616,  653a,  671,  711,  753,  784. 

1892,  p.  19 ;  1894,  p.  26 ;  1895,  p.  23 ;  1896,  p.  31 ;  1897,  pp.  12,  38. 
Kimo— 774. 

1897,  p.  34 ;  1898,  p.  35. 
King's  Plains— 575,  764. 

1892,  p.  17 ;  1893,  p.  5 ;  1894,  p.  20. 
Kookabookra— 349,  398,  399,  478,  479. 

„  1 897,  p.  43. 

Kosciusko— 382. 
Kybean  Biver — 143. 
Kydra— 513. 
Lachlan— 204. 
Lacmalac — 607. 
Lake  George — 151. 
Lambing  Flat— 747. 
Larbert — 572. 

Lewis  Ponds— 422,  423,  463,  509,  702a. 
Lionsville— 261,  771. 
Limbri — 1897,  p.  45. 
Lismore— 692,  696. 
Little  Eiver— 81,  223,  224,  225,  227,  270,  271,  391,  616,  665. 

1893,  p.  22 ;  1894,  p.  27 ;  1895,  p.  24 ;  1897,  p.  40. 

„     Snowball  Creek— 1893,  p.  6. 
Liverpool  Plains— 161,  246. 
Log  Paddock— 765,  789. 
Long  Creek— 72. 

„     Gully— 1897,  p.  47. 
Louisa  Creek— 463,  490,  702b. 

„      Ponds— 490. 
Luck  of  Bearing  Camp  Beef — 119. 
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Luc  know— 90a,  253,  425,  444,  450a,  682,  582a,  614,  615,  616,  754,  787. 

1893,  p.  20 ;  1894,  p.  21 ;  1895,  p.  18 ;  1896,  pp.  26,  27 ;  1897,  pp.  29, 
30 ;  1898,  pp.  29-30. 
Lunatic— 187,  313,  315,  317,  322,  379,  717,  769. 

1898,  p.  52. 
Lyndhurst — 6i6. 
Macdonald  River— 337,  480. 
Maclean— 189  i,  p.  32. 
Macquarie  River — 367. 
Mafra— 142. 
Maharatta  Creek — 145. 
Maber's  Hill— 78. 
Maitland  Bar— 72. 

Major's  Creek— 22,  23,  133,  134,  136,  223,  226,  227,  386,  344, 387,  582,  582a,  616, 

749. 
„       1894,  p.  27 ;  1895,  p.  24 ;  1896,  p.  32 ;  1897,  p.  40 ;  1898,  p.  41. 
Malara  Scrub— 89,  769. 

Mandurama— 32,  177,  209,  213,  582,  582a,  615,  646,  749. 
IMann  River— 162. 

1897,  p.  49;  1898,  p.  53. 
Marlowe— 1896,  p.  11. 
Marsden— 1894,  p.  25. 
Marshall  McMahon's  Reef— 583. 
McGuigan's  Lead — 469. 
McLaughlan  River — 143. 
Melrose  Plains— 329,  373. 
Meragle — 427. 
Meroo— 72,  74,  463,  490. 
Merrindee — 673. 
Metz— 1897,  pp.  44,  45 ;  1998,  p.  47. 

„      Bee  Hillgrove. 
Micalago — 581. 
Middle  Flat- 651. 
Milparinka-612. 

„  1898,  p.  55. 

Mitchell— 766. 

„         1894,  p.  21. 
„         See  Sunny  Comer. 
Mitcheirs  Creek- 71,  75,  336,  434,  582,  582a,  669,  703,  747. 

1892,  p.  18 ;  1898,  p.  20 ;  1894,  p.  22  ;  1895,  p.  19  ;  1896,  p.  27 ; 
1897,  p.  81 ;  1898,  p.  32. 

Mitla  Mitta— 42. 
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Moabola— 649. 

Mogo— 47, 102,  223,  225,  483,  783. 

1895,  p.  19  ;  1898,  pp.  42,  43. 
Mole  Creek— 1898,  p.  53. 
Molong— 595,  596,  597,  702a,  704,  763. 
Molonglo— 151,  225,  581. 
Monaro— -139,  653d. 
Mondegong— 139. 
Mongarlowe— 227,  783. 
Monkerai— 1894,  p.  29. 
Montreal— 345,  357,  657,  660. 

1898,  p.  44. 
Moonan  Brook— 528,  529. 

1892,  p.  20 ;  1897,  p.  46  ;  1898,  p.  49. 
Moonbie — 157. 
Mooren— 1898,  p.  50. 
Moppity— 1894,  p.  25. 
Moruja— 102,  223. 
Mountain  Maid — 588. 
Mowabla— 1897,  p.  33. 
Mt.  Alexander — 155. 
„    Allen— 630. 

1893,  p.  24;  1894,  p.  82 ;  1895,  p.  30 ;  1893,  p.  37. 
Billagoe— 488.    See  BUlagoe. 
„     Blundell— 386. 
Boppy— 1898,  p.  54. 

Browne— 235,  236,  413,  415,  416,  417,  466,  612,  614,  618,  767,  768. 
1895,  pp.  30,  31 ;  1894,  p.  5. 
„    Buckle— 118. 

„     Carrington— 1892,  p.  20 ;  1896,  p.  35 ;  1897,  p.  47 ;  1898,  pp.  50,  51. 
„     Dayid— 1897,  p.  28  ;  1898,  p,  28. 
„    Dromedary— 16, 148,  225,  227,  263,  264,  657,  658,  639. 

1897,  p.  12. 
„    Drysdale- 368,  374,  682,  582a. 

1894,  p.  32  ;  1895,  p.  29 ;  1896,  p.  36. 
„     Hope— 196,  630. 
„     Kosciusko — 390. 
„     Lawson — 500. 
„    McDonald— 277,  328,  613,  669,  714. 

1892,  p.  5 ;  1893,  pp.  6,  20 ;  1896,  p.  25 ;  1897,  p.  27. 
„     Mitchell-161. 
„     Morgan,  Coolac — 1895,  p.  5. 
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Mt.  Pleasant— 407,  408. 
„    Poole— 130,  612,  613,  768,  769. 
„    Werong— 786. 
„     "Wilga— 641. 
Muckerawa— 330,  331,  343,  367,  463,  495,  587,  608,  655,  717,  770. 
Mudgee — 705. 
MuUamuddy — 71. 
MuUion  Range — 495. 
Mulroy— 782. 
Mumble  Creek — 475. 
Mummuga  Creek — 719.- 

„  „        1896,  p.  33. 

Murramarrang— 1896,  p.  32.    1897,  p.  40. 
Murrumburrah— 573,  615,  781. 

„  1898,  p.  35. 

Muttama— 26,  27,  28,  42,  458,  459,  583. 
Myall— 124, 125,  801. 
1892,  p.  18. 
„      Reefs— 759. 
„         „        1898,  p.  32. 
„  „        See  Tomingley. 

Nacka  Nacka — 747. 
Nambucca — 769. 
Nana  Creek— 274,  275,  485,  613,  769. 

„         „         1892,  p.  20  ;  1893,  p.  24  ;  1891,  p.  31 ;  1897,  p.  48 ;  1898,  pp.  52,  53. 
Nanima— 730. 

1898,  p.  40. 
Narrandera — 550. 

„  1895,  p.  23. 

Native  Dog— 748. 
Nepean  River — 171. 
Nelbothery— 120a,  149. 

„  1892,  p.  19. 

Nelligen— 1894,  p.  27. 
Nelson— 1895,  p.  25. 
Nerriga— 7,  133,  225,  227,  272,  273,  571,  759. 

„  1893,  p.  22  ;  1894,  p.  27  ;  1895,  p.  25  ;  1897,  p.  40. 

Nerrigundah— 49,  223,  262,  582,  582a,  656,  662. 

1892,  p.  19  ;  1895,  p.  25  ;  1837,  p.  41 ;  1898,  p.  43. 
Neville— 1892,  p.  18. 
Newbridge— 102,  61.8. 

„  18D2,  p.  17 ;  1898,  p.  27, 
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New  Meragle  Creek — 428. 

„  „  See  Meragle. 

New  Station — 104. 
NiangaJa— 433,  690,  698. 

„  1892,  p.  20 ;  1893,  p.  23  ;  1897,  p.  46  ;  1898,  p.  48. 

Nimitybelle— 613. 
Nooroma — 1897,  p.  41. 
Nowendoc — 156,  455,  474. 
Nuggetty  GuUey— 768. 

Nundle— 68,  69,  156,  354,  394,  403,  404,  405,  406,  407,  408,  409,  419,  421,  637, 

662,  582,  582a,  613,  760. 
„         1892,  p.  20 ;  1893,  p.  23. 
Nungatta — 114. 

„  1896,  p.  34  ;  1897,  p.  42. 

Oaky  Creek— 54,  155,  702a. 

„        „        1892,  p.  18. 
Oban— 477. 
Oberon— 619,  748. 
Ocean  View  Hill— 1894,  p.  5. 
0*Connell— 1896,  p.  26. 
0megar--720. 
Ophir— 393,  424,  425,  463,  495,  615,  702b. 

„         1894,  p.  22. 
Opossum  Power — 470. 
Orange— 510,  626,  754. 
Ournie— 427,  467. 
Overflow— 1895,  p.  6. 
Paddy  Lackey— 1894,  p.  21. 
Pambula— 15, 102,  112,  153,  562a,  582,  582a. 

1892,  p.  19 ;  1893,  p.  22;  1895,  pp.  25,  26;  1894,  p.  28;  1896,  p.  38  ; 
1898,  pp.  44,  45. 

Parkes— 102,  389,  491,  690,  591,  592,  593,  594,  595,  596,  597,  598,  599,  614,  616, 

617,  629,  743,  747,  759. 

1892,  p.  18 ;  1893,  p.  21 ;  1894,  p.  23 ;  1896,  p.  20 ;  1896,  p.  28  ;  1897, 
p.  33  ;  1898,  p.  34. 

Peak  Hill— 14,  18, 126,  208,  212,  582,  582a,  599,  619,  621,  622,  643,  683,  689. 

„   1892,  p.  18  ;  1893,  p.  20 ;  1894,  p.  22 ;  1895,  p.  19 ;  1896,  p.  27 ; 
1897,  p.  31 ;  1898,  p.  32. 

Peel  Kiver— 154,  519,  620,  537. 
Perseverance — 318. 
Pine  Bidge— 748. 
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Pinnacle  Eeef 8—203,  591. 

„  „         1897,  p.  33  ;  1898,  p.  34. 

Pipeclay  Creek— 72. 
Piper's  Creek— 382,  390. 
Pooncarrie — 1895,  p.  31. 
Port  Macquarie — 111,  116. 
'Possum  Power — 756.    See  Opossum  Power. 
Postman's  Creek — 667. 

Poverty  Point— 187,  314,  317,  319,  322,  544,  717,  769. 
Pretty  Gully— 769. 
Punch  Bowl  Creek— 143. 
PjTamul— 463. 
Quedong — 142,  144. 
Queanbeyan— 362,  581,  653c. 
BAt's  Head— 661. 
Eawdon  Vale— 588. 

„  „       1898,  p.  46. 

Bazorback — 765. 
Bed  Hill— 420,  586. 
Bed  Bock— 207. 
Beedy  Creek— 336. 
B^edy  Plat— 310,  311. 
Beefton— 634. 

1894,  p.  24  ;  1895,  p.  21 ;  1896,  p.  29  ;  1897,  p.  84. 
Bestdown — 371. 

Bichmond  Biver-  46,  494,  544,  582,  582a,  699,  792. 
Bivertree — 769. 
Bockdale— 1897,  p.  37. 
Bockley— 102,  748. 
Bock  Vale— 691. 

„       1897,  p.  44 ;  1898,  p.  47. 
Bocky  Hall— 115. 

Bocky  Bivep— 81,  82,  136,  159,  198,  206,  472,  480,  568,  578,  776,  780. 
Bosedale— 798. 

Sawpit  Gully— 1897,  p.  48 ;  1898,  pp.  51,  52. 
Scone— 772. 
Scrubby  Plains-^t69,  759. 

„       Bock— 1898,  p.  50. 
Scrub  Yards— 227,  783. 

„         „        1895,  p.  21. 
Seal  Bocks— 120c. 
Sebastopol— 613. 
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Seweirs  Creek— 754. 

Sheariu's  Creek--1896,  p.  85;  1897,  p.  45  ;  1898,  p.  48. 

Shelly*s  Flat— 152. 

Sherwood— 624. 

Shoalhaven— 133,  272,  3G3,  8G4,  388,  489,  490. 

Sidmouth  Valley— 748. 

Slatey  Creek— 1894,  p.  5. 

Slaughterhouse  Creek--C93. 

Sluicing— Kiandra— 713,  784. 

Smith's  Lake— 120c. 

Snowball— 1892,  p.  5. 

Snowy  Bivor— 140, 141,  150, 153. 

Sofala— 257,  258,  380,  403,  586,  587,  680. 

1893,  p.  20;  1894,  p.  23;  1895,  p.  19;  1896,  p.  28;  1897,  p.  82;  1898, 
p.  33. 
Solferino-89,  771. 

„  See  Lionsville. 

Specimen  Hill— 369. 
Spicer's  Creek— 705. 
Splitters'  Creek— 176. 
Spring  Creek— 13,  344,  587,  747. 

„  „         1897,  p.  12 ;  1898,  p.  49. 

Stewart's  Brook— 528,  530,  531,  615,  619. 

„  „         1892,  p.  20;  1893,  p.  23;  1894,  p.  81 ;  1895,  p.  28  ;  1890,  pp. 

10,  35  ;  1897,  p.  46 ;  1898,  p.  49. 
Stony  Creek- 330,  335,  585,  608. 
Stony  Pinch— 672. 
Stringy  Bark— 638. 

„  „    Point— 1895,  p.  18. 

Stuart  Town— 1893,  p.  6 ;  1898,  p.  33. 
Sullivan's  Gully— 180. 

Summerhill  Creek- 250,  422,  423,  495,  701,  702a. 
Sunny  Comer— 93,  120d,  211,  669,  766. 

1896,  p.  11 ;  1897,  pp.  12,  29. 
„  „  See  Mitchell. 

Swamp  Oak— 83,  268,  337,  338,  355,  420,  582,  582a,  690,  698. 

1892.  p.  20 ;  1893,  p.  23 ;  1897,  p.  45  ;  1898,  p.  48. 
Swallows  Nest — 748. 
Sydney  Plat— 270,  448. 
Talbragar— 375,  707. 
Tallawang— 74,  765. 
Tallewadjah— 1897,  p.  49  ;  1898,  p.  53. 
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Tambaroora— i63,  532,  543,  586,  610,  751. 
Tambaroora— 1896,  p.  11. 
Tarn  worth— 421. 
Tanja— 660. 
Tantawanglo — 456. 
Tarcutta— 460. 
Tarsish— 336. 
Tea  Tea— 354. 
Tea  Tree  Creek— 562. 

Temora— 38,  40,  41,  43,  44,  45,  220,  221,  229,  278,  470,  471,  583,  589,  611,  613, 

634,  754,  756,  785, 

„         1894,  p.  24 ;  1897,  p.  34 ;  1898,  pp.  35,  36. 
Tenandra— 1892,  p.  18. 
Tenterfield— 338. 
The  Peak— 1896,  p.  11. 
Thredbo— 150,  382. 
Three  Brothers- 365. 
Tia— 48,  454,  455,  474,  691. 

„       1893,  pp.  5,  23 ;  1894,  p.  30. 
Tibooburra— 222,  235,  415,  418,  768. 

1803,  p.  24 ;  1894,  p.  32 ;  1895,  p.  31 ;  1898,  p.  55. 
Tichborne^— 469. 

„  1893,  p.  5. 

Tilbuster— 1895,  pp.  6,  27. 

Timbarra-94, 187, 190,  314,  320,  544,  582,  582a,  716,  769. 
Timbilica— 114. 
Tindery  Mountains — 336. 
Tingy*8  Plains— 115. 
Tobius  Creek— 48. 
TomiDgley— 77, 122, 123,  124,  125,  312,  759,  614. 

1895,  p.  19. 
Toolong-105. 
Tooloom— 716,  717. 

1892,  p.  20 ;  1895,  p.  28. 
Towamba — 153. 
Trunkey— 393,  670,  697,  748. 

1892,  p.  17  ;  1893,  pp.  5,  19;  1894,  p.  21 ;  1897,  p.  28 ,  1898,  p.  27.' 
Tucker*8  Hill— 490. 
Tucklan— 1895,  p.  18 ;  1896,  p.  27 ;  1897,  p.  30. 

„  See  Tuttlan. 

Tuena— 183,  376,  463,  697. 
„         1893,  p.  20;  1894,  p.  21 ;  1895,  p.  17;  1896,  p.  26;  1897,  p.  28;  1898, 
pp.  27,  28. 
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Tumbarumba— 19,  20,  102,  103, 140,  429,  468,  600,  608. 

1893,  p.  21 ;  1895,  p.  23  ;  1896,  p.  31 ;  1897,  p.  37 ;  1898,  p.  38. 
Tumut--492,  607. 
Turlinjah— 1897,  p.  41. 

Tupon— 175,  250,  305,  336,  393,  463,  567,  703a. 
TuroBs  River— 102,  336. 
Tuttlan— 74. 

„         See  Tucklan. 
Tjagong— 201,  202,  203, 204,  608. 
Tweedy*s  Plat— 747. 
Ulmarrah — 586. 
Umaralla  River — 143. 
Upper  Bucca  Bucca — 1898,  p.  53. 
Uralla— 136, 159,  206,  472,  578,  650,  652,  653,  694,  733,  749,  775,  780. 

„  1893,  p.  23 ;  1895,  p.  27. 

Urana— 793 ;  1898,  p.  38. 
Uriarra— 386. 
Victorian  Border — 386. 
Wagga  Wagga— 102,  685. 
Wagonga-.102, 120a,  266,  266,  483,  682,  682a,  616,  657,  658,  660,  601,  662, 719. 

„  1894,  p.  28 ;  1896,  p.  83  ;  1898,  pp.  43,  44. 

Walbundrie— 567. 
Walcha— 82, 158,  464. 

„  1893,  p.  23  ;  1894,  p.  30 ;  1895,  p.  27. 

WaUaga  Lake— 345,  397. 
Wallandabby  Range — 149. 
Wallangra— 161. 
Wamban— 1898,  p.  43. 
Wandella— 120a. 
Wangat— 86,  66*. 

„  1892,  p.  20 ;  1893,  p.  22 ;  1894,  p.  29  ;  1897,  p.  43 ;  1898,  p.  45. 

Wantiool— 89. 

„  1894,  p.  26. 

Wapping  Butcher  Lead — 469. 
Warlands  Range — 154. 
Warratta--412,  416,  466,  656. 

„        —1895,  pp.  30,  31 ;  1898,  p.  55. 
Waterfall  Creek— 1898,  p.  42. 
Wattle  Flat— 256,  256,  257,  258,  279,  380,  586,  587. 

„         „         1894,  p.  23 ;  1895,  pp.  5,  6,  19  ;  1896,  p.  28  ;  1897,  p.  29 ;  1898, 

p.  29. 
Warrel  Creek— 248,  244,  769. 
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Warri— 223,  363. 

Warrumbungle  Mountains — 707. 

Weandre  Creek — 13. 

Wellington— 76, 121,  434,  476,  495,  770. 

Wentworth— 583,  754,  755. 

Werong— 786. 

Whalen's  Hill— 1895,  p.  5. 

White  Eock— 191,  323,  769. 

Whittabreena— 235,  413,  414. 

Wialdra  Creek— 706. 

Williamstown  Flat,  1897,  p.  12. 

Winbupndale  Creek — 702a. 

Windeyer— 563,  679,  680. 

1892,  p.  18 ;   1894,  p.  22 ;    1895,  p.  19 ;    1896,  p.  27 ;    1897,  p.  31 ; 
1898,  p.  32. 

Winter's  Reef —735. 
Wolumla— 113,  120. 

1896,  p.  33 ;  1897,  p.  42  ;  1898,  p.  44. 
Wombat— 574,  781. 
Woods  Plat— 608,  749. 
Woodstock— 377. 
Woodstown— 227,  470,  766. 
Woolgoolga — 275. 

„  1897,  p.  50 ;  1898,  p.  54. 

Wyaldra— 1898,  p.  32. 
Wyalong— 227,  551,  552,  556,  582,  582a,  633,  633a,  740,  797. 

1893,  p.  21 ;  1894,  pp.  24,  25 ;   1895,  pp.  21,  22 ;    1896,  p.  29  ;    1897, 
pp.  34,  35  ;  1898,  p.  86. 

Wyndham— 104,  370. 
Talgogrin— 378,  627.  647. 

„  1894,  p.  25;    1895,  p.  22;    1896,  p.  30;    1897,  pp.  35,  30;    1898, 

pp.  36,  37. 
Yalwal— 5,  7,  135,  226,  269,  461,  484,  548,  601,  619. 

1893,  p.  22  ;  1894,  p.  28  ;  1896,  p.  32  ;  1897,  p.  40;  1898,  pp.  41,  42. 
Yarrara — 79. 
Yass — 151. 
Yellow  Springs— 267. 
Young— 747,  749,  781. 

„        1894,  p.  25  ;  1898,  p.  37. 
Yowaka— 112. 
Yuglamah— 1897,  p.  42. 
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COAL. 

Adams  (R.)  : — 

Coal  iu  New  South  Wales.    Mining  Journal,  1875,  XLV,  p.  647. 
Iron  and  Coal  in  New  South  Wales.     Ibid.,  p.  236. 

AndEBSOK  (W.)  :— 

Beport  on  the  Coal  Seam  passed  through  by  the  Diamond-drill  Bore  at 
Mittagong.  Ann.  Sept.  Dept.  Mines  J^.  8.  Wales  for  1887  [1388], 
pp.  159-160. 

Eeport  on  the  Talbragar  Coal-field  at  Spicer's  Creek.  Ibid,  for  1888  [1889], 
pp.  184.-187. 

AXKiySOy  (A.)  :  — 

Coal  and  Oil-shale  Mines.  Eeport  on  the  Inspection  of  Mines  under  the 
Coal  Mines  Begulatlon  Act,  in  the  Colony  of  New  South  Wales,  for  the 
year  ending  31st  December,  1897.  Ann.  Sept.  Dept.  Mines  and  Agric. 
N.  8.  Wales  for  1897  [1898],  pp.  101-128,  map. 

Ditto  for  1898.  Ibid,  for  1898  [1899],  pp.  107-146,  plans  and  plate.  Also 
published  in  8vo. 

BiNNET  (E.  W.)  :— 

On  Bituminous  Minerals  from  New  South  Wales.  Trans.  Geol.  8oe. 
Manchester,  1871,  X,  p.  63. 

BONWICK  (J.) : — 

Mineral  Eesources  of  Australia.  Coal  Localities  in  New  South  Wales. 
Iron,  1875,  V,  p.  226. 

Mineral  Eesources  of  Australia.  Notes  on  Australian  Coal.  Iron,  1875,  V, 
p.  387. 

BUBNEIT  (      .)  • — 

Descriptive  Comparison  of  the  Coal-fields  of  New  South  Wales,  from  a  New 
Zealand  point  of  yiew.  N.  Zealand  Exhib.,  1865,  Bepts.  and  Awards, 
pp.  10-16.     (8?o.     Dunedin,  1866.) 

Cahne  (J.  E.)  : — 

On  certain  Coal  and  Shale  Lands  in  the  Capertee  Valley  District,  embraced 
within  the  Parishes  of  Ben  Bullen,  Coco,  Airley,  Morundurey,  Umbiella, 
Goongal,  and  Clandulla,  in  the  County  of  Eoxburgh,  and  Marangaroo  in 
the  County  of  Cook,  N.  S.  Wales.  Records  Qeol.  Survey  N.  8.  Wales, 
1894,  IV,  Ft.  2,  pp.  39-48. 
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Caswell  (    .) : — 

Warden's  Report  on  the  Mudgee  District — Dubbo  Division.  [Coal  at 
Ballimore.]  Ann,  Bept.  Dept,  Mines  N.  8,  Wales  for  1881.  [1885], 
p.  65  ;  Ibid,  for  1885  [1886],  pp.  57-58 ;  Ibid,  for  1886  [1887],  p.  59 ; 
Ibid,  for  1888  [1889],  p.  71. 

Clauke  (W.  B.)  :— 

Report  from  the  Select  Committee  on  the  Coal  Inquiry,  with  Appendix  and 
Minutes  of  Evidence.  I^,  S,  Wales  Leg,  Council^  Votes  and  Procs., 
16th  Sept.,  18i7,  II,  pp.  335-396. ;  pp.  60. 

[Letter  by  W.  B.  Clarke,  pp.  1-3  ;  Evidence,  pp.  5-11 ;  L.  E.  Threlkeld,  pp. 
13-20.] 

Remarks  on  the  Identity  of  the  Epoch  of  the  Coal  Beds  and  Palaeozoic  Rocks 
of  New  South  Wales.     Ann.  J!^af,  Hist,,  1848,  II  (2),  pp.  206-210. 

On  the  Carboniferous  Pormation  of  New  South  Wales.  Tasm.  Journ,  Nat, 
Sci.y  1849,  III,  p.  459. 

On  the  Coal-fields  of  New  South  Wales.  Cat,  Nat.  and  Industrial  Prod. 
N,  8.  Wales,  185  J-,  pp.  68-70. 

On  the  Coal-fields  of  New  South  Wales.  Brit,  Cat,  Expos,  Univ,  PariSy 
1855,  pp.  108-109. 

The  Coal-fields  of  New  South  Wales.  Cat.  Nat,  and  Industr,  Prod,  N,  8, 
Wales,  Internal .  Exhih,,  1861,  pp.  81-86. 

Result  of  Examination  at  the  Mint  of  Coal  forwarded  by  Dr.  O'Brien,  from 
Bellambi,  N.  S.  Wales.     8ydney  Mag.  8ci,  and  Art,  1859,  II,  p.  121. 

The  Coal-field  of  New  South  Wales.     Coll,  Guardian,  1861,  II,  pp.  150, 197, 

276. 
On  the  Coal  Seams  at  Stony  Creek,  West  Maitland  District,  New  South 

Wales.     Trans.  B,  8oc,  Vict.,  1865,  VI,  pp.  27-31,  pis.  1,  2. 

[Upper  Pala)ozoic  Coal  Measures.]  Sed.  Formations  N.  8,  Wales  in  Mines 
and  Min.  Stat,  N,  8,  Wales,  1875,  pp.  161-181. 

Remarks  on  the  Sedimentary  Eormations  of  New  South  Wales,  Ac.  4th  Ed. 
[Svo.     Sydney,  1878.) 

[Palaeozoic  Coal  Measures,  pp.  27-68.    Section  of  Coal  Pits  at  Stony 
Creek.] 

Coal : — 

Experiments  for  Steam  purposes  with  Australian  Coal.     Mining  Journal, 
1862,  XXXII,  p.  641. 

The  Coal-fields  of  New  South  Wales.    Ibid.,  1863,  XXXIII,  p.  749. 

Australian  Coal.  Commodore  Seymour's  Report  upon  Experiments  made 
with  Australian  Coal  at  Sydney,  182.    Admiralty  Beturns,  1863. 
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Coal — continued. 

Geological  Description  of  the  Coal-field  at  Newcastle,  New  South  Wales. 
Coll.  Guardian,  1864,  VII,  p.  444. 

Another  Discovery  of  Coal  in  New  South  Wales.     Ibid.^  1864,  YIII,  p.  174. 

Australasian  Coal.     Ibid.,  1869,  XVII,  pp.  581-582. 

The  Coal-fields  of  New  South  Wales.     Ibid.,  1871,  XXII,  p.  95. 

The  Coal  Measures  of  Australia.     "WoUongongite."     Mining  Joitmal,  1871, 

XLI,  p.  178. 
The  Coal-fields  of  Australia.     Ibid.,  1872,  XLII,  p.  680. 

The  Coal  Production  of  New  South  Wales.     Ooll.  Guardian,  1872,  XXIII, 

pp.  657-558. 
Australian  Coal.     Iron  and  Coal  Trades  Review,  1873,  VII,  p.  271. 

.    The  Coal-fields  of  New  South  Wales.     Coll  Guardian,  1875,  XXIX,  p.  446; 
XXX,  p.  588. 

The  Coal-fields  of  New  South  Wales.  [Eteview  of  r^ort  by  J.  Mackenzie 
for  1873.]     Mining  Journal,  1875,  XLV,  p.  355. 

Extension  of  the  Australian  Coal-field.  [Port  Stephens.]  Ihid.,  1877, 
XLVII,  p.  158. 

An  Account  of  Strata  passed  through  in  No.  8  Borehole,  A.  A.  Co.'s  New- 
castle Property.  Ann.  Eept,  Lept.  Mines  N.  S.  Wales  for  1879  [1880], 
p.  229. 

Mineral  Products  of  N.  S.  Wales,  1882  Edition,  pp.  3-21.  Ibid.,  1887  Ed., 
pp.  4-2 1,  97-185,  maps  and  plans. 

The  Earliest  Discovery  of  Coal  in  New  South  Wales.  Coll.  Guardian,  1883, 
XLVI,  p.  699. 

New  South  Wales  Coal.     Ibid.,  1894,  LXVIT,  No.  1747,  p.  1169. 

Australian  Coal.     Ibid.,  1894,  LXVIII,  No.  1770,  p.  988. 

Australian  Coal.     Sng.  and  Mining  Journal,  1896,  LIX,  pp.  56-57. 

Analyses,  &c.  Ann.  Rept.  Dept.  Mines  N.  S,  Wales  for  1878  [1879],  pp. 
13-16;  Ibid,  for  1879  [1880],  pp.  19-23;  Ibid,  for  188Q  [1881],  pp. 
19-40;  Ibid,  for  1881  [1882],  pp,  16-17;  Ibid,  for  1882  [1883], 
pp.  18-21  ;  Ibid,  for  1883  [1884],  pp.  22-28;  Ibid,  for  1885  [1886], 
pp.  24-27  ;  Ibid,  for  1886  [1887],  pp.  29-30;  Ibid,  for  1887  [1888], 
pp.  31-36  ;  Ibid,  for  1888  [1889],  pp.  28-35;  Ibid,  for  1889  [1890], 
pp.  28-33;  Ibid,  for  1880  [1891],  pp.  28-34;  Ibid,  far  1891  [1892], 
pp.  26-39;  Ibid,  for  1892  [1893],  pp.  28-37;  Ibid,  for  1893  [1894], 
pp.  32-38 ;  Ibid,  fur  1894  [1895],  pp.  43-47 ;  Ibid,  for  1895  [1896], 
pp.  47-53;  Ibid,  for  1896  [1897],  pp.  40-45,  147;  Ibid,  for  1897 
[1898],  pp.  54-59;  Ibid,  for  ISdS  [1899],  pp.  61-66;  186. 
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CoGHLAir  (C-): — 

Mining  Registrar's  Eeport  on  the  Clareace  and  Richmond  District — Lismore 
Division.     Ihid.for  1891  [1892],  p.  136. 

Collins  (D.)  : — 

An  Account  of  the  English  Colony  in  New  South  Wales,  &c.,  &c.  2  vols. 
(4to.  London,  1798,  1802.)  [Vol.  II,  Coal  at  Newcastle,  p.  48;  at 
Clifton,  p.  45.] 

Ibid,    2nd  Edition.     1  vol.     (4to.     London,  1804.) 

[Coal  at  Clifton,  p.  417  ;  at  Newcastle,  p.  419.] 

COOPKB  (D.)  :— 

Australian  Coal.  Pp.  4.  [A  letter  addressed  to  the  Editor  of  the  Times.'] 
(Fol.    Jiondon,  1862.) 

Report  on  the  Application  of  Australian  Coal  for  Steam  Purposes,  Pp.  4. 
(Fol.    London,  1862.) 

Cox  (S.  H.):— 

The  Coal-fields  of  Australasia.  Trans.  Fed.  Inst,  Mining  Eng.^  1891,  II, 
pp.  321-443. 

Cunningham  (P.) : — 

Two  Years  in  New  South  Wales,  &c.  2  vols.  (8vo.  London,  1827.) 
[Minerals  and  Metals,  II,  pp.  1-12.] 

CUBBAN  (J.  M.)  : — 

The  Geology  of  Dubbo.  Procs.  Linn,  Soc.  i\r.  S,  Wales,  1885,  X,  pp.  170-187, 
pis.  22,  23. 

Daintbee  (R.)  : — 

Age  of  the  New  South  Wales  Coal  Beds.  Geologist,  1864,  VII,  p.  72 ;  Coll 
Guardian,  1864,  VII,  pp.  150, 168. 

Position  des  Couches  a  Glossopteris  au-dessous  des  roches  de  la  Periode 
carbonifere.     Bull,  Soc,  GM,  de  France,  1864,  XXI,  p.  33. 

Dana  (J.  D.)  :— 

United  States  Exploring  Expedition,  during  the  years  1838, 1839,  1810,  18il. 
1842,  under  the  Command  of  Charles  Wilkes,  U.S.N.  Vol.  X.  Geology. 
Pp.  xii,  756.  [4to.  (Atlas  of  pis.,  folio.)  Philadelphia,  1849.]  [N.  S. 
Wales  Geology,  p.  449-537.] 

David  (T.  W.  E.)  :— 

Eeport  on  a  Coal  Seam,  on  the  Biver  Severn,  near  Ashford,  New  England 
District.  Ann.  Bejpt.  Lept,  Mines  N,  S.  Wales  for  1885  [1886],  pp 
139-140. 
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Datid  (T.  W.  "E.)— continued. 

Eeporfc  on  a  Coal  Seam  at  Piercefield,  near  Muswellbrook.  Ibid,  for  1886 
[18S7],  p.  147. 

Pre]iminaiy  Beport  on  the  East  Maitland  and  Stony  Creek  Coal  Seams,  and 
a  newly-discovered  Coal  Seam  at  Deep  Creek,  8|  miles  south-west  from 
West  Maitland.     Ihid,  for  1886  [1887],  pp.  147-150. 

Additional  Notes  on  the  Deep  Creek  Coal  Seam,  near  Bishop's  Bridge.   Hid, 
for  1886  [1887],  pp.  150-151. 

Keport  on  Coal  recently  discovered  near  Qunnedah.  Ibid,  for  1886  [1887], 
pp.  151-152. 

Additional  Notes  on  the  Gunnedah  Coal-field.  Ibid,  for  1S86  [1887],  pp. 
152-153. 

Progress  Report  for  1887.  [The  Coal-measures  of  the  Maitland  District] 
Ibid,  for  1887  [1888],  pp.  145-152. 

Heport  on  the  Coal  Seam  passed  through  by  the  Holt- Sutherland  Estate 
Bore.     Ibid,  for  1887  [1888],  pp.  153-154. 

Classification  of  the  PalsBozoic  Coal-measures  of  New  South  Wales.  Ibid,  for 
1888  [1889],  pp.  31-33. 

Eeport  on  the  Coal-field  at  Leconfield,  near  Branxton.  Ibid,  for  1888  [1889], 
pp.  165-166. 

Progress  Report  on  the  Southerly  Extension  of  part  of  the  Great  Northern 
Coal-field  towards  the  Hawkesbury  Ri?er.  Ibid,  for  1888  [1889],  pp. 
166-167. 

Progress  Report  on  the  Extension  of  the  Greta  Coal-measures  from  the 
Homeville  Colliery,  near  West  Maitland,  to  Deep  Creek,  near  Bishop's 
Bridge,  8 J  miles  south-west  of  West  Maitland.  Ibid,  for  1888  [1889], 
pp.  167-169. 

Preliminary  Report  on  the  Government  Diamond-drill  Bore  for  Coal,  Hexham 
Island,  near  Newcastle.     Ibid,  for  1888  [1889],  pp.  173-174. 

Report  on  the  Coal-measures  near  Hilltop,  between  Mittagong  and  PIcton, 
South- Western  Coal-field.     Ibid,  for  1888  [1889],  pp.  169-173. 

Cupriferous  Tuffs  of  the  Passage  Beds  between  the  Triassic  Hawkesbury 
Series  and  the  Permo-Carboniferous  Coal-measures  of  New  South  Wales. 
Bept.  Au8(r,  Assoc,  Adv.  Sci.,  1888  [1889],  I,  pp.  275-290. 

Progress  Report  on  the  Survey  of  the  Maitland  Coal-field.  Ibid,  for  1889 
[1890],  pp.  209-210. 

General  Report  on  the  Coal,  Iron,  and  Kerosene  Shale  of  the  Port  Stephens 
District,  and  on  the  Coal-measures  near  Stroud.  Ib'd.for  1889  [1890], 
pp.  218-221. 
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Dayid  (T.  W.  E.) — confinued. 

Progress  Beport  No.  1  for  Port  Stephens  District,  as  to  suitable  sites  for 
employing  the  Government  Diamond-drill  to  bore  for  Coal  on  the 
property  of  the  Newcastle  and  Stockton  Land  and  Coal  Company 
(Limited),  Port  Stephens  District.     Ibid,  for  1889  [1890],  pp.  222-223. 

Progress  Eoport  No.  2  on  the  Port  Stephens  District,  with  special  reference 
to  the  Property  of  the  Port  Stephens  Coal-mining  Company,  and  to 
suitable  sites  thereon,  for  the  employment  of  the  Go?emment  Diamond- 
drill  to  bore  for  Coal.     Ibid,  for  1889^1 890],  pp.  223-225. 

Progress  Eeport  No.  3.  Port  Stephens  District.  Ibid,  for  1889  [1890], 
p.  225. 

Progress  Beport  No.  4.  Geological  Survey  of  the  Hunter  Biver  Coal-field. 
Occurrence  of  Kerosene  Shale,  and  probably  of  the  Greta  Coal-measures 
at  Port  Stephens,  and  the  probable  Occurrence  of  the  Greta  Coal- 
measures  and  the  Kerosene  Shale  near  Morpeth.  Ibid,  for  1889  [1890], 
pp.  226-228. 

Preliminary  Beport  on  the  Ash  Island  Bore.  Ibid,  for  1889  [1890],  pp. 
228-229. 

Beport  on  the  Diamond-drill  Bore,  Euroka  Creek,  near  Penrith.  Ibid,  for 
1889  [1890],  pp.  229-230. 

A  Correlation  of  the  Coal-fields  of  New  South  Wales.  Bept.  Ausfr,  Assoc. 
Ado,  Sci,,  1890,  11,  pp.  459-466. 

The  Coal-measures  of  New  South  Wales  and  their  Associated  Emptive  Bocks. 
Joum,  B,  Soc,  i^.  8,  Wales,  1890,  XXIV,  Pt.  2,  pp.  257-268. 

Beport  on  the  Occurrence  of  Coal  and  Kerosene  Shale  at  Megalong,  near 
Katoomba-  Ann,  Bept,  Dept.  Mines  N.  S.  Wales  for  1890  [1891],  pp. 
220-22*. 

No.  2  Progrees  Beport,  Geological  Survey  of  Maitland  District.  Beport  on 
the  remarkable  development  of  the  Greta  Coal  Seams  to  the  south  of 
Maitland,  as  proved  by  recent  prospecting.  Ibid  for  1890  [1891],  pp. 
225-229. 

Beport  on  the  Natural  Gas  and  Depth  of  Coal  at  Narrabeen,  near  Sydney. 
Ibid,  for  1890  [1891],  pp.  233-237. 

Beport  en  Coal  near  Lake  Illawarra,  and  on  Coal  Permits  in  Parish  Wonga- 
willi.  Ibid,  for  1890  [1891],  pp.  255-259,  map.  Also  as  N,  S,  Wales 
Leg,  Ass,  Fapers,  1890,  11a  341-90.  Pp.  3,  plan.  (Folio.  Sydney, 
1890.     By  Authority.) 
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David  (T.  W.  "E.)— continued. 

Report  on  Diamond-drill  Bore,  Eaymond  Terrace.     Ibid,  for  1890  [1891], 

p.  260. 
Beport  upon  a  portion  of  the  Coal-measures  of  the  Clarence  Basin,  with 

special  reference  to  the  Occurrence  of  Coal  in  Coraki.     Ihid.  for  1891 

[1892],  pp.  220-229. 

Eeport  on  the  Government  Diamond-drill  Bore  for  Coal,  on  the  Moorbank 
Estate,  near  Liverpool.     Ibid,  for  1891  [1892],  pp.  244-246. 

Report  re  Wyee  Bore.     Ibid,  for  1891  [1892],  p.  245. 

Note  on  Mr.  J.  C.  H.  Mingaye's  Analyses  of  N.  S.  Wales  Coals  and  Cokes. 
Records  Geoh  Survey  K.  S.  Wales,  1891,  II,  Pt.  3,  pp.  117-118. 

Report  on  the  Extended  Coal  Tunnel  of  the  Newcastle  and  Stockton  Land 
and  Coal  Company  at  the  Seven  Mile,  Raymond  Terrace.  Ann,  Rept. 
Dept,  Mines  N,  S.  Wales  for  1891  [18921,  pp.  245-246. 

Progress  Report,  No.  5,  Port  Stephens  District.  Ibid,  for  1891  [1892], 
pp.  246-248. 

Report  on  Cremome  Bore,  No.  2.     Ibid,  for  1893  [1894],  p.  69. 

Report  on  Temperatures  in  No.  2  Borehole,  Cremome  Point.  Ibid,  for  1893 
[1894],  pp.  71-72. 

David  (T.  W.  E.)  and  Pittman  (E.  F.)  :— 

Notes  on  the  Cremome  Bore.  Journ.  R,  Soc,  N,  S,  Wales  for  1893  [1894], 
XXVII,  pp.  4i3-465. 

On  the  Discovery  of  Coal  under  Cremorne,  Sydney  Harhoup.  Records  Geol, 
Survey  N,  S.  Wales,  1894,  IV,  Pt.  1,  pp.  1-7,  pis.  1  and  2. 

Dayu)  (T.  W.  E.)  and  Stokier  (G.  A.)  :— 

Report  on  Coal-measures  of  the  Shoalhaven  District,  and  on  hore  near  Nowra. 
Ann.  Rept  Dept,  Mines  -V.  S.  Wales  for  1890  [1891],  pp.  244r-253, 
sections. 

Dawkins  ( W.  B.)  :  — 

The  Age  of  the  New  South  Wales  Coal  Beds.  Trans,  Manchester  Geol.  Soc, 
1875,  XIV,  Pt.  2,  p.  28. 

The  Coal-fields  of  New  South  Wales.  Trans.  Manchester  Geol,  Soc,  1892-93 
[1893],  XXII,  Pts.  4  and  5,  pp.  160-178,  map  and  sections.  Jj^tr, 
Mining  Standard,  1893,  IX,  No.  234,  p.  246;  No.  236,  pp.  361-362. 
Reviewed  in  ZeiU,  Praht,  Geol,  1893,  Heft.  11,  p.  442. 

DilOK  (J.)  : — 

Acting  Examiner  of  Coal-fields'  Report.  Ann,  Rept  Dept  Mines  N.  S,  Wales 
for  1896  [189V],  pp.  74-82. 
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Dixon  (W.  A.)  :— 

Analyses  of  Coals.  Ibid,  for  1878  [1879],  pp.  16-19  ;  Ibid,  for  1879  [1880], 
pp.  24-29  ;  Ibid,  for  1880  [1881],  pp.  37-39. 

Keport  upon  the  Analyses  of  Coals  frpm  the  principal  Coal-fields  of  the 
World.     Ibid,  for  1880  [1881],  pp.  22-36. 

The  Inorganic  Constituents  of  the  Coals  of  New  South  Wales.  Joum,  L,  Sec, 
If.  S.  Wales  for  1880  [1881],  XIV,  pp.  168-179. 

Analyses  of  Coal  from  the  Holt-Sutherland  Bore.  Bept,  Dept.  Mines  N,  8, 
Wales  for  1886  [1887],  pp.  177-178. 

Some  Considerations  in  regard  to  the  Formation  of  Coal  and  Carbonaceous 
Minerals.     Rept,  Anstr,  Assoc.  Adv.  Set.,  1888  [1889],  I,  pp.  126-137. 

Eddy  (C.  W.)  :— 

On  the  Natural  Distribution  of  Coal  throughout  the  British  Empire.  Frocs. 
B.  Col.  Inst.,  1872,  III,  pp.  167-193.     [Australian  Coal,  pp.  175-179.] 

Foster  (T.)  :— 

Report  on  some  Iron,  Coal,  Cobalt,  and  Limestone  Property,  in  the  Parish  of 
Airly,  County  of  Boxburgh,  New  South  Wales,  known  as  Carlo's  Gap 
Coal  Mining  and  Smelting  Company  (Limited).  Pp.  2,  plan.  (Folio. 
Sydney,  1886.) 

FORSTEB  (T.  E.)  :  — 

Coal  Nodules  from  the  Bore-hole  Seam  at  Newcastle,  New  South  Wales 
Trans.  iV.  of  Eng.  Inst,  Mining  and  Mech.  Eng.,  1888,  XTTXVII,  pp.  145- 
149,  pis.  33-36- 

Hall  (T.  Y.)  :— 

Comparative  Productiveness  of  the  French,  English,  Belgian,  American, 
Prussian,  Spanish,  Sazonian,  and  Australian  Coal-fields,  in  the  Years 
1865  and  1856.  Trans.  N.  of  Eng.  Inst,  Mg,  Eng.,  1858,  VI,  pp.  67- 
72. 

Hammond  (P.  T.)  : — 

Report  on  the  Cessnock  Diamond-drill  Bore.  Ann.  Bept.  Dept.  Mines  N. 
S.  Wales  for  1891  [1892],  pp.  262-264. 

Eeport  on  the  Coal-measures  at  Belford  and  Branxton.  Ibid,  for  1891 
[1892],  pp.  264r-267,  map. 

Habbison  (T.)  : — 

Notes  on  a  Geological  THp  over  the  Coal  Basin  of  New  South  Wales.  Trans. 
B.  Soc.  Vict.,  1868,  VIII,  pp.  1-11. 
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Hull  (E.)  :— 

Oa  tho  New  South  Wales  Coal-field.  Procs,  Lit,  and  Phil.  Soc,  Manchester ^ 
1804,  III,  pp.  38-39. 

Jo V BERT  (J.)  : — 

Map  and  Information  for  Emigrants  to  Sydney,  New  South  Wales,  Australia, 
compiled  by  order  of  the  Committee  of  the  Agricultural  Society  of  Now 
South  Wales,  Ac,  with  letterpress,  1878. 
[Shows  areas  of  Coal  and  Gold  Fields.] 

Jukes  (J.  B.)  : — 

Notes  on  the  Pal»ozoic  Formations  of  New  South  Wales  and  Yan  Diemen's 
Land.     Quart.  Journ,  Qeol,  Soc.^  184s7,  III,  pp.  24l-2i9. 

Sketch  of  the  Physical  Structure  of  Australia,  so  far  as  it  is  at  present  known. 
Pp.  95.     (Svo.     London,  1850.) 
[Coal-measures,  pp.  18-22.] 

Keene  (W.)  :— 

On  the  Newcastle  Coal-field.  Cat.  Nat.  and  Industr.  Prod,  J\r.  S.  Wales, 
1854,  pp.  57-58.     (8vo.     Sydney,  1854.) 

Notes  on  the  Coal,  Iron,  and  Copper  of  New  South  Wales.  CaL  Nat.  and 
Industr.  Prod,,  Exhih.  in  Austr,  Museum,  Paris  Exhib.  Comm.,  pp.  67- 
60.     (4to.     Sydney,  1854.) 

On  Coal  in  the  Valley  of  the  Fitzroy  Iron  Mines.  Mining  Journal,  1851?, 
XXIV,  p.  21. 

On  the  Newcastle  Coal-field.  British  Cat.  Expos,  Univ.  Paris,  1855,  pp. 
109-110. 

Coal  and  Collieries  of  New  South  Wales.  The  Examiner  of  Coal-fields  to  the 
Honourable  the  Commissioners  of  New  South  Wales,  for  the  Inter- 
national Exhibition  of  1862.     Pp.  4.     (Folio.    Newcastle,  1861.) 

Tho  Coal-fields  of  New  South  Wales.  London  Internat.  Exhib,,  1862.  Oaf. 
Nat.  and  Industr,  Prod.  N.  8.  Wales,  pp.  48-50. 

Description  of  a  Collection  of  Rocks,  Fossils,  and  Minerals  from  New  South 
Wales.     Hid.,  pp.  58-CO. 

New  South  Wales  Coal-fields.  Intercol,  Exhib.  Austr.,  Melb.,  1866-67, 
Official  Handbook,  1867,  pp.  393-396. 

Our  Coal-fields.     Waugh's  Auitr,  Almanac  for  1863,  pp.  52-57. 

On   the  Coal-measures  of  New  South  Wales,  with  Spirifer,   Glossopteris 
and  Lepidodendron.     Geol.  Mag,,  1864,1,  p.  233;  Quart,  Journ,  Geol. 
Soc,  18(55,  XXI,  p.  137;  Phil,  Mag.,  XXIX  (4),  p.  239;  Bej>f.  Brit 
Ansocforl^Q^,  p.  (8. 
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Keene  (W.) — continued. 

On  the  New  South  Wales  Coal-fields.  Cat,  Nat.  and  Industr.  Prod,  J\r.  8. 
Wales,  Parts  Univ.  Expos.,  1867,  pp.  81-89.     (Svo.     Sydney,  1867.) 

The  Coal-fields  of  New  South  Wales.     Qeol.  Mag.,  1870,  VII,  p.  587. 

New  South  Wales  Coal-fields.    Pp.  9.     (8vo.    Sydney,  1871.) 

Lang  (J.  D.)  : — 

A  Historical  and  Statistical  Account  of  New  South  Wales,  &e.  2  vols. 
(8vo.  Sydney.)  [Geological  Notes  and  Map  showing  Gold  and  Coal 
Areas.] 

LEICUHA.BDT  (L.)  : — 

Ueber  die  Kohlenlager  Ton  Newcastle  in  Neu  Holland.  Zeiis.  DeutscJi. 
Geol.  Qesell,  1840, 1,  pp.  44-52,  pi.  1. 

Beilrage  zur  Geologie  von  Australien.  Abhandl.d.  Naturfors.  Gestll.  zu 
Halle,  1855  [1856],  III,  pp.  1-62,  pis.  2. 

Notes  on  the  Geology  of  Parts  of  New  South  Wales  and  Queensland,  made 
in  1842-43.  Published  in  Germany  in  1847.  Translated  by  G.  H.  F. 
Ulrich,  Esq.  (of  the  Geological  Survey  of  Victoria),  and  edited  by  the 
Kev.  W.  B.  Clarke,  M.A.,  F.G.S.,  Pt.  1,  pp.  55,  Pt.  2,  pp.  25.  (8vo. 
Sydney,  n.d.  [?  1866];  1867,  pp.        .) 

Lewis  (T.)  : — 

Beport  on  the  Prospects  of  obtaining  Coal  under  Sydney.  Ann.  Bept.  Dept. 
Mines  N.  S.  Wales  for  1877  [1878],  p.  23. 

Lignite: — 

Ibid,  for  1885  [1886],  p.  28. 

LiYEnsmoE  (A.) : — 

Minerals  of  New  South  Wales— Coals.    Ibid,  for  1875  [1876],  pp.  129-139. 

Analyses  of  Coals.  Ibid,  for  1876  [1877],  pp.  182-184;  Ibid,  for  1877 
[1878],  pp.  24-29. 

Beport  on  the  Theoretical  CaloriGc  Power  of  certain  Samples  of  New  South 
Wales  Coal.    Ibid,  for  1877  [1878],  p.  209. 

Percentage  Composition  of  Coals  in  the  Northern,  Western,  and  Southern 
Districts.     I  bid.  for  1879  [1880],  pp.  29-30. 

On  the  Composition  of  some  New  South  Wales  Coals.  Jonrn.  B.  Soc.  JH.  8, 
Wales  for  1880  [1881],  XIV,  pp.  181-212.  Also  published  separately. 
Pp.32.    (8vo.    Sydney,  1881.) 

Coal.    Min.  N.  8.  Wales,  1888,  pp.  121-144. 
o 
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Mackevzie  (J.)  : —    • 

On  a  Goal  Seam  in  New  South  Wales.     Oeol.  Mag,,  1864, 1,  p.  284. 

The  Coal  Basin  of  I^ew  South  Wales.  Oeol.  Mag,,  1866,  II,  p.  235;  Quart, 
Journ.  Set,,  II,  p.  359 ;  Eepf,  Brit.  Auoc.for  1864,  Pt.  2,  p.  69. 

Sketch  Map  of  the  New  South  Wales  Coal-field,  as  far  as  at  present  examined, 
April,  1873.  Scale :  about  10  miles  te  1  inch,  with  15  sheets  of  sections 
of  Coal  Seams  aud  Bores,  Ac.     (Sydney,  1873.) 

Beport  of  the  Examiner  of  Coal-Fields,  &e.,  &c.  Ann,  Eept,  Dept  Mines 
N,  8.  Wales  for  1876  [1877],  pp.  129-142 ;  md,  for  1877  [1878],  pp. 
166-192;  Ihid,for  1878  [1879],  pp.  138-143;  Ihid.  for  1879  [1880], 
pp.  194-209;  J^iV^.>rl880  [1881],  pp.  184-207;  Ihid,  for  1881  [1882], 
pp.  112-127;  Ibid,forl%%2  [1883],  pp.  114-134;  I  bid.  for  1883  [1884], 
pp.  130-142  ;  Ihid,  for  1884  [1885],  pp.  125-139 ;  Ibid,  for  1885  [1886], 
pp.  Il4r-120;  Ihid,  for  1886  [1887],  pp.  118-123 ;  Ibid. for  1887  [1888], 
pp.  114-130 ;  Ibid,  for  1888  [1889],  pp.  131-152 ;  Ibid,  for  1889  [1890], 
pp.  175-190;  Ibid,  for  1890  [1891],  pp.  183-195  ;  Ibid,  for  1891  [1892], 
pp.  187-196,  plans;  Ibid,  for  1892  [1893],  pp.  86-96;  Ibid,  for  1893 
[1894],  pp.  81-90;  Ibid,  for  189 1  [1896],  pp.  82-91;  Ibid,  for  1895 
[1896],  pp.  93-104. 

Beport  from  the  Examiner  of  Coal-fields  on  the  Condition  and  Prospects  of 
the  Coal-fields ;  together  with  the  Eeports  of  the  Inspector  of  Collieries 
on  the  State  of  the  yarious  Coal,  Petroleum  Oil,  Cannel  Coal,  and 
Kerosene  Shale  Mines  in  New  South  Wales,  &c.,  for  the  Tear  1874. 
Pp.  6.     (Folio.     Sydney,  1875.) 

Supplementary  Beport  [on  the  Coal  Seams  of  New  South  Wales].  Mines  and 
Min,  Stat,,  1875,  pp.  207-247,  map  and  sections. 

The  Collieries  and  Boghead  Mineral  Mines  of  New  South  Wales.  Mineral 
Products  ^,  8,  Wales,  1887,  pp.  97-185,  maps  and  sections. 

Plan  showing  the  Outcrop,  Thickness,  and  Dip  of  the  Coal  Seams  in  the 
niawarra  District,  New  South  Wales.  Ann.  Bepf.  Dept,  Mines  HT,  8. 
Wales  for  ISdl  ilS92]. 

Section  showing  the  position  of  the  recently  found  Flora  in  the  roof  of  the 
Bulli  No.  1  Coal  Seam,  and  the  Strata  and  Seams  of  Coal  proved  to  exist 
below  the  Hawkesbury  Sandstones  on  the  Bulli  Coal  Company's  property 
at  Bulli.     Ibid,  for  1891  [1892] . 

Vertical  Sections  of  New  South  Wales  Upper  Coal  Measures 
Diagrams  showing  the  Thickness,  Character,  and  Portion  mined  out  of  Coal- 
seams  in  the  Coal  Measures  of  New  South  Wales. 
Plans  showing  the  Outcrop,  Thickness,  and  Dip  of  the  Goal-seams  in  the 
Northern,  Southern,  and  Western  Coal-mining  Districts  of  New  South 
Wales. 
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Manning  (J.) : — 

Our  Coal  and  Coal  Ports.  Tram.  B.  Soc,  N,  8.  Wales  for  1878  [1874],  pp. 
105-134. 

Mjnoate  (J.  C.  H.)  : — 

[Analyses  of  Coals  from  Bulli  and  Mittagong.]  Ann,  Bept,  Dept,  Mines  N. 
8,  Wales  for  1887  [1888],  pp.  176-177. 

Report  on  the  Manufacture  of  Coke  in  New  South  Wales.  N.  8.  Wales  Leg. 
Ass,  Papers,  1890,  673-a.  Pp.  18.  (Folio.  Sydney,  1890.  By 
Authority.)  Ann.  Bept  Bepf.  Mines  N.  8.  Wales  for  1890  [1891],  pp. 
289-305. 

Laboratory  Notes  on  some  New  South  Wales  Minerals.  I.  A  Minersd 
resembling  Tasmanite.  Becords  Oeol,  8urvey  N.  8.  Wales^  1891,  II, 
Pt.  3,  pp.  93-94. 

Analyses  of  Samples  of  Cokes  manufactured  from  various  Coke-producing 
Coals  in  the  Northern,  Southern,  and  Western  Coal  Districts  of  N.  S. 
Wales.    Ibid,,  1891,  II,  Pt.  3,  pp.  109-116. 

[Analysis  of  Coal  from  the  Cremorne  Bore.]  Ann,  Bept,  Dept,  Mines  N, 
8.  Wales  for  1891  [1892],  pp.  275-276. 

Analysis  and  Eeport  on  a  sample  of  Coke  manufactured  from  Coal  at  the 
Mount  Pleasant  Colliery  near  Wollongong.  Ibid,  for  1891  [1892],  p. 
278. 

Report  on  Analysis  of  Coals  from  the  Cremorne  Bore.  Ibid,  for  1893  [1894], 
pp.  70-71. 

Eeport  upon  the  Gases  in  the  Coal  at  the  Metropolitan  Colliery,  Helensburgh. 
Ibid,  for  1894  [1895],  pp.  153-166. 

Moody  (R.  W.)  :—     * 

Description  of  Coal  Seams  at  Moimt  Kembla,  near  Wollongong.  Mines  and 
Mine  8tatistics,  1875,  pp.  249-252. 

MOODT  (J.  P.)  : — 

Sections  of  Coal  Seams  in  the  Northern  Coal-field.  Nos.  1-58-  Ann.  Bept. 
Dept.  Mines  iV^.  8,  Wales  for  1878  [1879],  at  end  of  Vol. 

MosBia  (J.) : — 

The  Coal-fields  of  New  South  Wales.     Mining  Joum,,  1868,  XXXIII,  p.  898. 

FOBBIB  (J.  8.)  ^— 

Analysis  of  Australian  and  New  Zealand  Coals.  Sydney  Mag.  Sci.  andArtSy 
18^,  I,  p.  94. 
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Odernheimeb  (F.)  and  Hebbobn  (E.)  : — 

Eeporte,  in  the  years  1855-57,  on  the  Geology  and  Mineralogy  of  the 
following  Estates,  the  property  of  the  Australian  Agricultural  Company, 
in  New  South  Wales : — Port  Stephens,  "Warrah,  Newcastle,  Piatt.  (Pp. 
111.     8fo.     London,  n.d.) 

Plews  (H.  T.)  :— 

On  the  Coal-field  of  New  South  Wales.  Journ.  N.  of  England  Mining  Inst., 
1858,  VI,  Pt.  3,  pp.  21-48. 

PanfCEP  (J.)  : — 

Analysis  of  several  Indian,  Chinese,  and  New  Holland  Coals.  Edin.  New 
Fhil.  Journ.,  1832,  XXVII,  pp.  317-349. 

Pechab  (J.)  : — 

Paris  International  Exhibition,  1878.  Coal  and  Iron  in  all  the  Countries  of 
the  World.  Compiled  from  Official  Sources  and  with  the  assistance  of 
eminent  living  Authorities.  Pp.  zvi,  223.  (8vo.  London,  18  .) 
[Australian,  p.  219.] 

PllTMAN  (E.  F.)  :— 

Beport  on  Cokes  made  from  Colonial  Coal.  Ann,  Eept.  Dept.  Mines  N.  8. 
Wales  for  1892  [1893],  pp.  35-37, 

Beport  on  site  for  New  Bore  at  Cremome.  Ibid,  for  1892  [1893],  pp.  109- 
110,  map. 

[Section  of  the  Core  obtained  in  the  Second  Bore  at  Cremome.]  Ibid,  for 
1893  [1894],  to  face  p.  102. 

[Coal  at  Burragorang.]     Ibid,  for  1893  [1894],  p.  105. 

Beport  on  Beserves  at  Joadja.     Ibid,  for  1894  [1895],  p.  105. 

Notes  upon  the  Ashford  Coal-field,  County  of  Arrawatta.  Records  Geol. 
Survey  N.  S.  Wales,  1896,  V,  Pt.  1,  pp.  26-30. 

Beport  on  Coal  Cargo  of  Ship  "  Knight  of  St.  Michael."  Ann.  Rept,  Dept. 
Mines  If.  8.  Wales  for  1896  [1897],  pp.  97-98. 

BOBEBTSON  (J.  B.  M.)  : — 

The  Coal-fields  south  of  Sydney,  New  South  Wales.  Trans.  Fed.  Inst 
Mining  Eng.^  1892,  IV,  pp.  83-111.  Beview.  Joum.  Iron  and  Steel 
Inst.,  1893,  XLIII,  No.  1,  pp.  227-228. 

The  Newcastle  Coal-field.  Its  Winning  and  Working.  Procs.  Northern  Eng, 
Inst.  N.  8.  Wales,  1891,  II,  pp.  10-14. 

Our  Coal-fields.    Their  Winning  and  Working.     Ibid.,  1891, 1,  pp.  77-101. 


r 
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Stephens  (W.  J.)  : — 

An  Attempt  to  Synchronise  the  Australian,  South  African,  and  Indian  Coal 
Measures.  Part  I. — The  Australasian  and  New  Zealand  Formations. 
Procs.  Linn,  Soc.  iV^.  .S^.  Wales,  1889,  IV  (2),  pp.  331-356. 

Notes  on  the  Geology  of  the  Western  Coal-field.  Part  I.  Capertee.  Ibid., 
1883,  VIT,  pp.  548-555  ;  Pt.  2,  Ibid.,  pp.  598-60G. 

Notes  on  the  Geology  of  the  Southern  Portion  of  the  Clarenoe  River  Basin 
Ibid.,  188i,  VIII,  pp.  519-531. 

SiMMONDS  (P.  L.)  : — 

The  Coal  Resources  of  our  Colonies,  No.  2,  New  South  Wales  and  Victoria, 
Mining  Journ,,  1875,  XLV,  p.  192. 

Slee  (W.  H.  J.)  :— 

Report  on  Cremome  Bore,  No.  2.  Ann,  Bept.  Dept,  Mines  N,  8,  Wales  for 
1893  [1894],  pp.  G9-70. 

Steel  (T.)  :— 

On  Australian  Coals.     Trans,  Qeol,  Soc,  Glasgow,  1895,  X,  pp.  51-57. 

Stonier  (G.  A.) : — 

Report  on  the  Curlewis  District.  Ann.  Bept.  Dept,  Mines  N,  S.  Wales  for 
1890  [1891],  pp.  270-274. 

Notes  on  the  Gunnedah  Coal-field.  Becords  Geol.  Survey  N.  S.  Wales,  1890 
II,  Pfc.  2,  pp.  66-71. 

Stbzelecki  (Count  P.  E.  De)  : — 

On  certain  Varieties  of  Australian  Coal.     Tas.  Journ.  NaL  Sci.,  I,  p.  190. 

Physical  Description  of  New  South  Wales  and  Van  Diemen's  Land.  Accom- 
panied by  a  Geological  Map,  Sections,  and  Diagrams,  and  Figures  of  the 
Organic  Remains.     Pp.  xix,  462,  19  pis.     (8vo.     London,  1845.) 

Tatloe  (A.  C.)  :— 

Statistics  of  Coal,  Ac,  &c.     Pp.  cxlviii,  754.       (8vo.      London   and  Phila- 
delphia, 1848.) 
[Australian  Coal-fields,  pp.  673-681.] 

Thomas  (R.)  : — 

Section  showing  Coal  Seams  proved  on  Stockton  Peninsula.  Ann.  Bept, 
Bept,  Mines  N,  8.  Wales  for  1888  [1889],  facing  p.  152 

Thbelfall  (R.)  and  Pittman  (E.  P.) : — 

Report  of  the  Royal  Commission  appointed  to  inquire  into  the  Dangers 
to  which  Vessels  Carrying  Coal  are  said  to  be  peculiarly  liable,  and  as  to 
the  best  means  that  can  be  adopted  for  removing  and  lessening  the  same  ; 
together  with  Appendix  and  Minutes  of  Evidence.  Pp.  v,  1-87, 1-105, 
plan.     (Folio.    Sydney,  1897.    By  Authority.) 
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Walkeh  (G.  B.)  :— 

Notes  oa  the  Coal-fields  of  New  Soath  Widen.  Trans.  Fed,  Inst  Mining 
Engifuers,  1891^  II,  pp.  268-320,  pis.  25-28. 

Watt  (C.)  :— 

Analyses  of  New  South  Wales  Coals.  Ann.  Bepf.  Bept.  Mines  IT,  S.  Wales 
for  1881  [1882],  pp.  18-19;  Ihid.for  1882  [1883],  pp.  21-22  ;  IHd.for 
1883  [1884],  pp.2d-28 ;  Ihid.for  1885  [1886],  pp.  26-27. 

Wentwobth  (W.  C.)  : — 

A  Statistical  Account  of  the  British  Settlements  in  Australasia ;  including 
the  Colonies  of  New  South  Wales  and  Yan  Diemen*s  Land,  &c,    3rd 
Ed.    2  vols.     (8vo.    London,  1824.) 
[Coal  Seams,  I,  p.  75.] 

WlLKINSOK  (C.  S.)  : — 

Coal.     Mines  and  Min.  Statistics,  1875,  pp.  129-132. 

Beport  of  Progress  of  the  Geological  Survey.  [Coal  in  Western  and  Soudiem 
Districts.]  Ann.  Bept.  Dept.  Mines  N.  S.  Wales  for  1876  [1876],  pp. 
115-116, 118-119. 

Beport  on  the  prospects  of  Coal  under  Sydney.  Ann.  Bept.  Dept.  Mines 
N.  S.  Wales  for  1877  [1878],  pp.  22-28. 

Beport  of  Progress  of  the  Geological  Survey  during  the  year  1877.  [Coal  at 
Teralba,  Bulli,  and  Coal  Cliff.]     Ihid.for  1877  [1878],  pp.  197-198. 

Beport  upon  the  Coal  Measures  near  Mittagong.  Ihid.for  1882  [1883],  pp. 
141-145. 

President's  Address.  [Mineral  Besources  of  N.  S.  Wales.]  Procs  Linn. 
Soc.  N,  8,  Wales,  1884,  Vni,  pp.  536-582. 

Beport  on  Coal  Measures  in  the  Greta  and  Branxton  Districts.  Ann.  Bept. 
Dept.  Mines  If.  S.  Wales  for  1884  [1886],  pp.  149-lGO. 

Beport  on  the  Diamond-drill  Bore  at  Heathcote.  Ihid.for  1884  [1885],  pp. 
151-152. 

Beport  upon  the  Coal  Seams  discovered  in  the  Milton  and  Ulladulla  District, 
near  Jervis  Bay.    Ihid.  for  1885  [1886],  pp.  131-132. 

[Bores  on  Holt-Sutherland  Estate.]     Ihid.  for  1887  [1888],  p.  139. 

Beport  on  the  Coal  Seam  bored  through  at  Otford.  Ihid.for  1889  [1890], 
pp.  206-208. 

Beport  on  the  Mineral , Besources  of  the  Mittagong,  Bowral,  and  Berrima 
Districts.     Ihid.for  1890  [1891],  pp.  206-211. 

Beport  of  Progress  for  1890  [on  the  Southern  Coal-field].  Ihid..  for  1890 
[1891],  pp.  202-203. 
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Wilkinson  (C.  S.)  and  Sleb  (W.  H.  J.)  :— 

Progress  Eeports  [on  the  Clarence  Biver  Coal  Measures].  Ibid.Jbr  1889 
[1800],  pp.  202, 204. 

WiLSHIBE  (P.  E.)  :— 

Mining  Registrar's  Beport  on  the  Berrima  District.  [Coal  and  Kerosene 
Shale.]  Ibid,  for  1880  [1881],  p.  181 ;  Tbid,  for  1881  [1882],  p.  59 ; 
Ibid,  for  1882  [1883],  p.  63 ;  Ibid,  for  1883  [1884],  p.  75 ;  Ibid,  for 
1884  [1886],  pp.  77-78;  Ibid,  for  1885  [1886],  p.  72;  Ibid,  /or  1888 
[1889],  pp.  83-84. 

Wilton  (C.  P.  N.)  :— 

A  Sketch  of  the  Qeology  of  six  miles  of  the  South-east  Line  of  the  Coast  of 
Newcastle  in  -Australia,  &c.  Phil.  Mag.  1832, 1  (n.s.),  pp.  92-96.  N. 
Jahrb.  fur  Min.,  1833,  p.  449. 

The  Geology  of  the  Goulburn  and  the  Hunter.  -flT.  S.  Wales  Mag.^  1833,  I, 
No.  3,  pp.  178-180. 

W  (J.  W.)  :— 

The  Wallerawang  Iron  and  Coal  M  ines  of  New  South  Wales.  Mining  Journ., 
1874,  XLIV,  p.  751. 


LOCALITY  INDEX. 

This  Index  has  been  compiled  by  Mr.  0.  Triokett,  for  his  mannscript  index  to  the  mineral 
oocarrences  of  N.  S.  Wales.     He  has  kindly  allowed  me  to  incorporate  it  in  this  work. 

Abbreviations  :— The  date  implies  the  Annual  Report  of  the  Department  of  Mines  for  that 
year  ;  M.P. :  Mineral  Prodacts,  1887  Edition. 

A.  A.  Co.  (Australian  Agricultural  Co.)— 1870,  p.  141 ;  1879,  p.  206 ;  1880,  p. 

196;  1886,  p.  119;  1887,  p.  122;  1889,  p.  184;  M.P.,  pp.  100, 

101, 102. 
„         (sections  across  County  Gloucester,  Stroud) —M.P.,  Pis.  6,  6. 
Adamstown  Bore— 1883,  p.  188 ;  1885,  p.  160. 

„  „  See.  New  Lambton. 

Alnwick — M.P.,  pi.  17. 

Ana  Bay  Bore— 1890,  pp.  157,  158 ;  1891,  App. 
Anvil  Creek— 1886,  p.  119;  1887,  p.  148;  M,P.,  p.  131,  pi.  16. 
Apple  Tree  Flat  and  Creek,  Minmi — 1885,  p.  163. 
Ashford— 1885,  p.  139,  Eecords  V,  p.  26  ,  VI,  p.  77 ;  Procs.  Linn.  Soc.  N.S.W., 

VIII  (2),  p.  586;  P.E.  Soc.  Vict.,  X,  p.  204. 
Ash  Island  Bore— 1888,  p.  222 ;  1889,  p.  228. 


286  Records  of  the  Geological  Survey  of  New  South  Wales.  [vol.  vl 

Australasian  Colliery,  near  Charlestown — 1877,  p.  185. 

BaUimore— 1881,  p.  121;  1882,  p.  133;  1886,  p.  188;  1887,  p.  188;  188S,  pp. 

186,  217  ;  M.P.,  p.  167. 
Bathgate,  near  Wallerawang — M.P.,  p.  181,  pi.  22. 
Bellambi— 1885,  p.  119. 

Bellevue  Colliery,  Lake  Macqnarie— 1881,  p.  120 ;  1882,  p.  126. 
Belford— 1891,  p.  264. 
Berrima— 1877,  p  183;  1880,  p.  203;  1881,  pp.  120,  127;  1883,  p.  139;  M.P., 

p.  170. 
Bishop's  Bridge,  Deep  Creek— 1886,  pp.  145, 147, 150. 
Black  Jack,  near  Qunnedah— 1886,  p.  121 ;  1889,  pp.  189, 190. 
Blackman's  Flat— 1895,  p.  102. 

Bowenf els— 1875,  p.  116 ;  1878,  plan  41 ;  1881,  p.  127. 
Box  Vale  Colliery,  MittagODg— 1893,  p.  89. 
Branxton— 1884,  p.  149  ;  1887,  p.  147. 
Breakfast  Creek — See  Penrith. 

Brickfield  Hill  Colliery,  Waratah— 188*,  p.  130  ;  1885,  p.  119. 
Broger's  Creek — See  Jamberoo. 
Broken  Back  Eanges,  Awaba — 1892,  p.  95. 
Broker's  Nose,  Corrimal — 1885,  p.  119. 
BuUi— 1883,  p.  142  ;  1888,  p.  147 ;  1891,  p.  201,  App. ;  1892,  pp.  79,  81 ;  M.P.,  p. 

141. 

Bulli,  North— 1877,  p.  198 ;  1884,  p.  131 ;  M.P.,  p.  143. 

Bullock  Island— 1884,  p.  132. 

Bundanoon— 1886,  p.  135  ;  1887,  p.  135. 

Burragorang — M.P.,  pi.  17. 

Burwood— 1876,  p.  136 ;  1884,  pp.  132,  133  ;  M.P.,  117, 118. 

„      Extended,  Eed  Head— 1889,  p.  181 ;  1890,  p.  192. 

„      West— 1888,  p.  133  ;  1889,  p.  188. 

„      HUlside  CoUiery— 1885,  p.  119. 

„      South,  Dudley— 1889,  p.  185 ;  1890,  p.  191. 
Buttai  Bore— 1889,  p.  145. 
Cambewarra— 1890,  p.  249. 
Camp  Creek — See  Metropolitan. 

Capertee— 1893,  p.  89 ;  1895,  p.  103;  M.P.,  p.  180,  pi.  17. 
Cardiff— 1882,  p.  125  ;  M.P.,  pp.  121, 122, 123. 
Carlo's  Gap— 1884,  pp.  131,  134 ;  M.P.,  pp.  168,  169. 
Cataract  Creek — See  Berrima. 
Catherine  Hill  Bay — See  New  Wallsend,  Lake  Macquarie,  Wallarab,  Co-operative 

Coal  Coy. 
Cessnock— 1890,  p.  155;  1891,  p.  262,  App. 
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Clarence  Coal  Basin— 1891,  p.  221. 
Clarence  Siding— 1886,  p.  183 ;  1887,  p.  187. 
Clifton— 1884,  p.  139. 
Clyde  Eiver— 1885,  p.  131 ;  1890,  p.  250. 
Coal  Cliff— 1877,  p.  183  ;  1879,  p.  209  ;  M.P. 

„  Point — See  Lake  Macquarie,  Toronto. 
Cockle  Creek— 1881,  p.  183 ;  1888,  p.  143  ;  1889,  p.  186. 
Colo  Vale,  Mittagong— 1881,  pp.  172, 177, 178. 
Co-operative  Coal  Coy. — See  Plattsburg. 
Corrimal— 1881.,  p.  138;  M.P.,  p.  141. 
Crown  Bidge— 1895,  p.  103. 

Cremorne— 1890,  p.  163;  1891,  Appendix  D;  1892,  pp.  77,  110;  1893,  pp.69, 

102,  105, 

CuUen  BuUen— 1888,  pp.  151, 188 ;  1889,  p.  189. 

Cumberland  Shale  Coy.,  Camp  Creek— 1886,  p.  119. 

Curlewis— 1889,  p.  189  ;  1890,  p.  270. 

Dalwood  Creek— 1884,  p.  151. 

Dapto— 1884,  pp.  131, 137 ;  1888,  p.  148  ;  1890,  p.  255  ;  M.P.,  p.  147. 

Deep  Creek,  Bishops  Bridge— 1886,  pp.  145, 150;  1887,  p.  148;  1888,  p.  168; 

1889,  p.  209. 
Dempsey  Island— 1884,  p.  182 ;  1885,  p.  166. 
Denton  Park— 1891,  p.  194. 
Dora  Creek— 1883,  p.  186  ;  1888,  p.  166. 
Doughboy  Hollow— 1892,  pp.  75, 159. 
Duckenfield— 1876,  p.  135  ;  M.P.,  p.  111. 
Dudley  Colliery — See  Burwood  Colliery. 
Dunkirk  Colliery — See  New  Lambton. 
Durham  Colliery — See  Scottish  Australian  Co. 
EUesmere  Colliery — See  Rix's  Creek. 
Erith— 1881,  pp.  120,  125;  M.P.,  p.  171. 
Eskbank— M.P.,  p.  161. 

Fassifern— 1887,  pp.  121, 125  ;  1888,  pp.  142,  216  ;  1889,  pp.  147,  151. 
Fennel's  Bay — See  S.  Stockton. 
Fern  Valley  Colliery— 1889,  pp.  182,  188. 

Pemdale  Vale  Coy.— 1887,  pp.  124,  186 ;  M.P.,  112 ;  1880,  p.  206. 
Femdale,  Little— 1883,  p,  136. 
Fitzroy— 1888,  p.  171 ;  1890,  p.  206. 
Flaggy  Creek — See  Eed  Head  and  "Waratah. 
Folly  Coal-field— ^tftf  Waratah. 
Font  Hill— 1881,  p.  120;  1888,  p.  136. 

Four  Mile  Creek— 1880,  pp.  178,  190 ;  M.P.,  pi.  17 ;  1886,  p.  148. 
„        „  See  Bathluba. 
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FuUerton  Cove— 1889,  p.  210. 

Gardiner's  Creek — See  Otford. 

Gaptley  Colliery— 1889,  p.  182. 

G-eurie— 1883,  p.  182 ;  1890,  p.  193. 

Genowlan— 1895,  p.  103. 

Gladstone  Coal  Coy.,  Katoomba— 1884,  pp.  131,  136  ;  M.P.,  p.  166. 

Glebe — See  Newcastle  Coal  Coy. 

Glen  Alice— 1896,  p.  104. 

Glen  Oak  Bore — See  Seaham. 

Glen  Bock — See  Burwood. 

Greta- 1876,  p.  138;  1881.,  p.  U9;  1889,  p.  224;  1891,  App.;  M.P.,  pp.  132,133. 

„     (Heddon)— 1889,  p.  282  ;  1890,  p.  226. 

„     (Stanford)— 1890,  p.  228. 

„     East— 1890,  p.  225. 

„     South — See  Hoineville. 
Grose  VaUey— 1881,  pp.  121-124 ;  1882,  p.  182. 
Grovetown— 1893,  p.  88. 

Gunnedah— 1886,  p.  151 ;  1890,  p.  270;  1898,  p.  136. 
Hamilton — See  A.  A.  Company. 

„  Bore,  Newcastle — 1884,  p.  188. 

Hartley  Vale— 1883,  p.  136 ;  1886,  p.  120  ;  M.P.,  p.  158. 
Hartley,  Little— 1877,  p.  180. 

See  N.S.W.  Shale  and  Oil  Coy. 
Heathcote  Bore— 1885,  p.  176  ;  1884,  p.  161. 
Hetton  Coal  Co.— 1887,  p.  123 ;  1888,  p.  140  ;  1890,  p.  192  ;  M.P.,  pi.  5. 

„      South— 1894,  p.  91. 
Hermitage,  Lithgow — M.P.,  p.  163. 
Hexham— 1888,  pp.  173,  219 ;  1898,  p.  148. 
Hillside  Colliery— 1891,  p.  194. 
Hilltop,  Mittagong— 1888,  p.  169. 

Holt-Sutherland- 1879,  p.  209  ;  1883,  p.  197  ;  1886,  p.  189  ;  1887,  pp.  139, 158. 
Homeville— 1883,  pp.  136,  138 ;  1887,  p.  149 ;  1888,  p.  168. 
Illawarra  Colliery— 1883,  p.  141. 
North— 1886,  p.  119. 
„        Lake,  Wongawilla — 1890,  p.  266. 
„        Coal  Seams— 1891,  p.  196  ;  M.P.,  pi.  19. 
Irondale  Colliery,  Wallerawang — M.P.,  p^  165. 
Isolated  Mountain,  Eatoomba — 1883,  p.  136. 
Ivanhoe,  Piper's  Flat— 1893,  p.  89. 
Irrawang— 1889,  p.  222. . 
Jamberoo  Mountain— M.P.,  p.  148,  pis.  12,  20. 
Jervis  Bay— 1886,  p.  71 ;  M.P.,  p.  149. 
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Joadja— 1877,  pp.  180,  181;  1888,  pp.  149,  208,  209;  1859,  pp.  142,  143,  150; 

1890,  p.  153 ;  M.P.,  p.  176,  pi.  15. 
Kangaroo  Valley— 1890,  p.  203. 
„        Creek — ^M.P.,  pi.  17. 
Katoomba— M.P.,  pp.  156, 178, 182. 

„  8ee  Gladstone,  Isolated  Mt.,  Euined  Castle. 

Keira,  Mount— M.P.,  138,  pL  20. 

Kembla,  Mount— 1880,  p.  204 ;  1888,  p.  148  ;  M.P.,  p.  145. 
Kilcoy,  Tomago— 1881,  p.  127- 
Lambton — 1878,  App. 

East— 1880,  p.  182. 
„        Old— 1878,  App. 

New— 1878,  App. ;  1882,  p.  124 ;  1883,  p.  136  ;  1885,  p.  119  ;  1886,  p. 
190 ;  M.P.,  p.  190. 
Leconfield— 1884,  pp.  174,  176, 176 ;  1885,  p.  156 ;  1886,  p.  188 ;  1887,  p.  147  ; 

1888,  p.  165. 
Lidsdale— 1888,  p.  137 ;  1893,  p.  88. 

„        Bore— 1884,  p.  185. 
Linwood,  Wickham— 1888,  p.  137. 
Lithgow— 1876,  p.  180  ;  M.P.,  pp.  162, 164,  pi.  20. 
Liverpool,  Moorbank— 1889,  p.  149 ;  1890,  pp.  138,  149 ;  1891,  p.  244. 
Lochend,  Morpeth— 1883,  p.  136  ;  1888,  p.  212 ;  1889,  p.  144, 
L.  T.  Creek — See  Lake  Macquarie  and  Fassifern. 
Lymington — Bee  Young  Wallsend. 
Macquarie,  Lake  — iS^tf  Cardiff,  Bellevue,  S.  Hetton,  M.P.,  pis.  10, 15. 

Catherine  Hill  Bay— 1881,  p.  123  ;  M.P.,  pp.  124,  125. 
Coal  Point— 1884,  p.  181. 
PeUcan  Flat— 1886,  pp.  177, 178. 
Swansea— 1881,  p.  123. 
Belmont— 1890,  p.  190. 
L.  T.  Creek— 1883,  p.  184. 
Heads— 1879,  p.  205 ;  1886,  p.  123. 
Spring  View  Creek— 1882,  p.  125 ;  M.P.,  p.  121. 
Maddox's  Pinch,  Wallerawang— 1895,  p.  102. 
Maitland  Coal  Co.— 1890,  p.  193. 

East,  Gaol  Bore— 1884,  p.  179  ;  1886,  p.  147 ;  1887,  pp.  146,  150. 
„      West— 1889,  p.  181 ;  1890,  p.  229. 
Mangrove  Creek,  Hawkesbury — 1878,  App. 
Maryville  (Maryvale)  Colliery— 1884,  pp.  131,  132 ;  M.P.,  113. 
Maryvale — See  Geurie,  "Wellington. 
Megalong— 1890,  p.  220 ;  1893,  p.  136. 
McDonald's  Hole — See  Carlo's  Gap. 
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Merjla— 1882,  p.  131 ;  M.P.,  p.  173. 

Metropolitan  Colliery— 1888,  p.  146 ;  1894,  p.  154. 

Middle  Eiver,  Lithgow— 1880,  p.  206  ;  M.P.,  p.  166,  pi.  22. 

Milton— 1890,  p.  202. 

Minmi— 1878,  App. ;  1885,  p.  163. 

„        See  Monk  Wearmonth,  Apple  Tree  Flat. 
Mittagong— 1883,  p.  136;  1887,  pp.  159,  190;  1888,  p.  137;  1890,  p.  207;  M.P., 

pi.  15. 
Monk  Wearmonth— 1885,  pp.  167, 168,  169 ;  1889,  p.  188. 
Moonenbar— 1891,  p.  223. 
Moorbank — See  Liverpool. 
Mopna  Point— 1889,  p.  227. 
Morpeth — M.P.,  pi.  17. 
Morrisett,  Lake  Macquarie — 1882,  p.  196. 
Moscheto  Island— 1883,  p.  196. 
Mullet  Creek— 1879,  p.  209. 
Murrurundi — See  Doughboy  Hollow. 
Nattai  Eiver— M.P.,  pi.  11. 
Newcastle  Colliery— 1886,  p.  120;  M.P.,  p.  116. 

Collieries— M. P.,  pi.  7,  8,  9,  11, 14. 

Plans— 1886,  p.  123. 
„         See  Burwood,  Stockton. 

WaUsend- 1876,  p.  137 ;  M.P.,  p.  109. 
Northern  Coal  Co.  (Pacific)— 1893,  p.  88. 
Qreta  (Peralba)— 1887,  p.  105. 
Northumberland — See  Fassifern,  L.  T.  Creek. 
Nowra,  Wandrawandian — 1890,  pp.  151,  244. 
N.S.  W.  Shale  and  Oil  Coy.— 1884,  p.  130 ;  1886,  pp.  121,  122 ;  M.P.,  p.  175. 

„  „  See  Hartley  and  Little  Hartley. 

Oaky  Creek — See  "Waratah. 

„     Park,  Lithgow— 1887,  p.  121 ;  1888,  p.  150. 
Old  Dog  and  Rat  Colliery — See  Lambton. 
Osborne,  Wallsend — See  Mt.  Keira. 
Ourimbah— 1888,  p.  145. 
Otford— 1889,  p.  206. 
Pacific  Colliery — See  Qt.  Northern. 
Pelican  Flat — See  Lake  Macquarie. 
Penrith,  Breakfast  Creek— 1884,  p.  180. 

„      Euroka  Creek— 1889,  p.  229. 
Peppertown,  Tighe's  Hill— 1880,  p.  196. 
Piper's  Flat— 1882,  p.  133  ;  M.P.,  p.  165. 
Piatt's  Estate— 1879,  p.  207  ;  1887,  p.  189. 
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PJattsburg— M.P.,  p.  110. 
Pleasant,  Mount — M.P.,  p.  130. 
Port  Hacking — See  Otford. 

Port  Stephens,  Qarrett's  Seam— 1889,  p.  223  ;  1891,  p.  247. 
Kaspberry  Qullj,  Newcastle — 1878..  App. 

„      See  Waratah. 
Creek— 1878,  App. 
Kawdon  Colliery— 5^^  Rylstone. 
BatUuba— 1877,  p.  184 ;  1886,  pp.  118,  149 ;  1887,  p.  151 ;  1889,  p.  228  ;  M.P., 

p.  127. 
Ravensworth— 1889,  p.  154 ;  1890,  pp.  189,  165, 167. 
Eaymond  Terrace— 1888,  p.  137. 

Red  Head,  Bore— 1887,  p.  186 ;  1888,  p.  211 ;  M.P.,  p.  120. 
„  near  Chariest  own— 1835,  p.  170;  1886,  pp.  18(5,  187. 

See  Ryhope. 

Lagoon— 1881,  pp.  121, 122,  125. 
Reedy  Creek,  Hartley— 1886,  p.  120. 
Richmond  Vale— 1888,  p.  188  ;  1889,  p.  209 ;  1890,  p.  229. 
Ringwood  Colliery,  Bundanoon — 1883,  p.  140 ;  M.P.,p.  172. 
Rix's  Creek— 1880,  pp.  195,  202,  203  ;  1884,  p.  131 ;  1885,  p.  119. 
Rose  HUl  Colliery,  Waratah— 1889,  p.  182. 
Ruined  Castle,  Katoomba— 1883,  pp.  136,  139. 
Ryhope,  Red  Head— 1887,  p.  121. 
Rylstone— 1887,  p.  126. 

„         Rawdon  Colliery— 1891,  p.  214. 
Saw  Pit  Creek — See  Waratah. 

Scottish- Australian  Coy.— 1884,  pp.  131, 141 ;  M.P.,  p.  108. 
Seaham— 1889,  p.  153. 

„        Colliery  (Monk  Wearmonth). 
Singleton  Coal  and  Coke  Coy.— 1887,  p.  121. 

ColUery,  near  Rix's  Ck.— 1880,  p.  201 ;  M.P.,  p.  134 
Snake  Creek— 1888,  p.  210. 

„  See  Charles  town. 

Southern  Coal-fields— 1886,  p.  123. 

„       Coal  Coy.,  Mt.  Kembla— 1888,  p.  147. 
Spicer's  Creek— 1888,  p.  187. 
Spring  View — See  Lake  Macquarie. 
Stanwell  Park— 1883,  p.  181. 

Stockton— 1876,  p.  140  ;   1878,  App. ;  1882,  p.  121 ;  1884,  p.  132  ;  188S,  pp.  139, 

152;  1890,  p.  139;  M.P.,p.  115. 
„        North— 1888,  p.  139 ;  1890,  p.  192. 
„       South— 1894,  p.  90. 
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Stockton  and  Newcastle— 1890,  p.  194;  1891,  p.  245. 

Stony  Creek— 18S0,  p.  200  ;  1886,  p.  147  ;  1887,  p.  147 ;  M.P,,  pp.  129,  180,  pis. 

10,  17. 
Stony  Pinch  Creek — See  Waratah. 
Stroud— 1889,  pp.  218,  226  ;  1891,  pp.  246,  247. 
Sunderland  Colliery,  East  Mai tland— 1887,  p.  121. 
Sunny  side  Colliery — See  Lambton. 
Swan  Bay,  Eichmond  Eiver — 1891,  p.  221. 
Swansea — See  Wallarah. 
Tarro,  Hexham— 1898,  p.  85. 
Teralba- 1878,  App. ;  1883,  p.  185  ;  1884,  p.  148. 
Thomley,  East  Maitland— 1889,  p.  182  ;  1887,  p.  152 ;  M.P.,  p.  162. 
Thornton  Colliery — See  "Woodford. 
Tighe's  HiU— 1884,  pp.  180, 181 ;  1886,  p.  121. 

„  See  Femdale,  Brickfield  Hill. 

Tomago— 1889,  p.  183. 
Toronto,  Lake  Macquarie — 1881,  p.  195. 
Vale  Colliery,  Lithgow— 1888,  p.  160. 
Vale  of  Clwydd— M.P.,  p.  159. 
Victoria,  Mount— M.P.,  pp.  157, 182,  pi.  22. 
Wallarah— 1882,  p.  127  ;  1889,  pp.  182,  186. 
Wandra  "Wandian — See  Nowra. 
Wanganderry  Creek — See  Joadja. 
Waratah  Estate— M.P.,  pp.  103,  104,  pis.  12-13. 
„        See  Bose  Hill. 

East  and  South— M.P.,  p.  104. 

„  „        near  Charlestown — 1876,  p.  14L 

Flaggy  Creek  and  Easpberry  Colliery— 1886,  p.  121 ;  M.P.,  p.  1(». 

Charles  Pit— 1878,  App. 

Stuart  Pit— 1878,  App. 

Bores — 1891,  App. 

„       Nos.  2-4—1878,  App. 

Stony  Pinch  Creek — App. 

Bushman's  Creek — App. 

Baspberry  Creek — ^App. 

Sawpit  Creek — App. 

Oaky  Creek — App. 

Dark  Creek— 1884,  p.  131. 

Folly  Bore— 1886,  p.  191. 

North- 1878,  App. 

Port— 1885,  pp.  157,  159. 
Wallerawang — See  Irondale. 
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Wallsend,   South,  Lake    Macquarie — 1884,  p.   180;    1895,  p.   130   (known   as 

Limington  Colliery,  "Winding  Creek,  Lake  Macquarie,  or  Leming- 
ton-Wallsend)— 1888,  p.  188. 

„        West,  Teralba— 1888,  p.  137 ;  1887,  p.  124. 

„        Toung— 1886,  pp.  120, 184 ;  1887,  p.  124  ;  1888,  p.  144. 

„         Osborne — See  Mt.  Keira. 
Western  Coal-fields— 1886,  p.  123. 
Wickham — See  Linwood. 

„  and  Bullock  Island  Coal  Coy. — M.P.,  p.  114. 

Winding  Creek — See  Waratah. 
Wingen,  Mount— 1879,  p.  205. 
Wolgan— M.P.,  pi.  6. 
Wollongong,  Biggar's  Shaft— 1887,  p.  131. 

„  See  Southern  Coal  Coy.,  Dapto. 

Woodford,  Co.  Cook— 1888,  pp.  214,  215  ;  1889,  pp.  146,  229 ;  M.P.,  p.  126. 

„  Thornton— 1887,  pp.  150, 162 ;  1888,  p.  174. 

Wyee  Bore— 1890,  p.  169  ;  1891,  pp.  245 ;  App. 

Wyong  Creek— 1882,  pp.  129,  180 ;  1888,  p.  187  ;  1888,  p.  167 ;  M.P.,  p.  135. 
York  Mount,  Little  Hartley— M.P.,  pi.  22. 
Zig-Zag— 1883,  pp.  136, 139 ;  M.P.,  p.  160. 
„         See  Oaky  Park. 


KEROSENE  SHALE. 

Bebtband  (C.  E.)  : — 

Nouvelles  remarques  sur  le  Kerosene  Shale  de  la  Nouvelle-Gtilles  du  Sud. 

Chmptes  rendus  Acad.  Sei.,  189d,  CXXIII,  pp.  615-617. 
Nouvelles  remarques  sur  le  Kerosene  Shale  de  la  Nouvelle-Ghklles  du  Sud. 

Bull  Soe.  d'Rist  Nat.  Auiun.,  IX,  1896,  pp.  114. 
Conferences  sur  les  Charbons  de  Terre.    Les  Bogheads  a  Algues.    Bull.  Soc. 

Beige  de  Qeol.,  Pal.  et  d' Hydrologie,  1893  [1894],  VU,  pp.  45-81,  pis.  4 

and  5. 
Nouvelles  remarques  tur  le  Kerosene  Shale  de  la  Nouvelle-G-alles  du  Sud. 

Ann.  Soc.  Geol  Nord.,  1897,  XXIV,  pp.  161-164. 
Caracteristiques  du  Kerosene  Shale  dans  les  Oisements  du  Northern  Coal 

Field  et  de   Newcastle,  Nouvelle-Galles  du   Sud.    As$oc.  Frang.  Av. 

Sciences.,  1897,  pp.  341--346. 
Premieres  Notions  sur  les  Charbons  de  Terre.     Bull.  Soc.  Industrie  Min., 

1897,  XI,  liv.  3,  pp. 

Caracteristiques  d'un  Charbon  a  Gaz,  trouve  dans  le  Northern  Coal-field  de 

la  Nouvelle-Oallefl  du  Sud.     Comptes  rendus  Acad.  Set.,  1897,  CXXV, 

pp.  981-985. 
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Bebtrand  (C.  E.) — continued. 

Conferences  sur  les  Charbons  de  Terre.  Bull,  Soc.  Beige  GeoL,  1897,  XI, 
Mem.,  pp.  284-310. 

Caracteristiques  da  Kerosene  Shale  dans  les  Gisements  du  Northern  Coal- 
field et  de  Newcastle,  Nouvelle-Qalles  du  Sud.  Comptes  rendus  Acad. 
ScL,  1898,  pp.  841-346. 

Bebthand  (C.  E.)  and  Eknault  (B.)  : — 

Characteres  gen^raux  des  Bogheads  k  Algues.     Comptes  rendus  Acad.  &*., 

1893,  CXVII,  pp.  593-596. 
Sur  le  Bheinschia  australis,  algue  permo-carbonifere  qui  a  form^  le  Kerosene 

Shale  d'Australie.     Gompies  rendus  Assoc,  frang.  Av.  Science,  1893,  Pt. 

2,  p.  490. 
Bheinschia  australis  et  premieres  remarques  sur  le  Kerosene  Shale  de  la 

Nouvelle-Galles  du  Sud.     Bull  Soc.  Hist.  Nat.  d'Autun.,  1894,  VI,  pp. 

105,  pis.  4-7. 

Cabnb  (J.  E.)  : — 

On  certain  Coal  and  Shale  Lands  in  the  Capertee  Valley  District,  &c.  Vide 
reference  on  p.  2691. 

Cannel  Coal  : — 

Discovery  of  Cannel  Coal  in  New  South  Wales.  GolL  Guardian,  1865,  IX, 
p.  397  ;  Chem.  News,  1865,  XI,  p.  26*. 

Clarke  (W.  B.)  :— 

On  the  Occurrence  and  Geological  Position  of  the  Oil-bearing  Deposits  of 
New  South  Wales.     Quart.  Journ.  Geol.  Soc,  1866,  XXII,  p.  439. 

The  Coal  Measures  of  Australia.  "  Wollongongite."  Mining  Journal,  1871, 
XLI,  p.  178. 

David  (T.  W.  E.)  :— 

Note  on  the  Origin  of  Kerosene  Shale.  Procs.  Linn.  Soc.  Hf.  8.  Wales,  1889. 
IV  (2),  pp.  483-500,  pi.  XVIII. 

Eeport  on  Kerosene  Shale  Deposits,  Doughboy  Hollow,  near  Murrurundi, 
Ann.  Bept.  Dept.  Mines N.  S.  Wales  for  1892  [1893],  pp.  169-167,  map. 

General  Eeport  on  the  Coal,  Iron,  and  Kerosene  Shale  of  the  Port  Stephens 
District,  and  on  the  Coal  Measures  near  Stroud.  Ibid,  for  1889  [1890], 
pp.  218-221. 

Eeport  on  the  Occurrence  of  Coal  and  Kerosene  Shale  at  Megalong,  near 
Katoomba.     Ibid,  for  1890  [1891],  pp.  220-221. 

DiXOK  (W.  A.)  :— 

Some  considerations  in  regard  to  the  formation  of  Coal  and  Carbonaceous 
Minerals.     Bept.  Austr.  Assoc.  Adv.  Sci.,  1888  [1889],  I,  pp.  125-137. 
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Keene  (W.)  :— 

On  Petroleum  Coal  Seams.     Sydney  Morning  Herald^  1865,  LII,  p.  6. 

On  the  Examination  of  Brown  Cannel,  or  Petroleum  Coal  at  CoUey  Creek, 
Liverpool  Plains,  New  South  "Wales.  Quart.  Journ,  Oeol,  Soc^  1866, 
XXII,  p.  435. 

Kerosene  Shale: — 

Analyses.  Ann.  Rept.  Dept.  Mines  N.  S.  Wales  for  1878  [1879],  p.  20; 
Ibid,  for  1879  [1880],  pp.  31-34;  Ibid,  for  1880  [1881],  p.  40;  Ibid,  for 
1881  [1882],  p.  19;  Ibid,  for  1882  [1883],  p.  22;  Ibid,  for  1883  [1884], 
pp.  28-29;  Ibid,  for  1884  [1885],  pp.  30-31 ;  Ibid,  for  1885  [1886],  pp. 
27-28  ;  Ibid,  for  1886  [1887],  pp.  30-31 ;  Ibid,  for  1887  [1888],  pp.  36, 
41,  42  ;  Ibid,  for  1888  [1889],  pp.  35,  36  ;  Ibid,  for  1889  [1890],  p.  33  ; 
Ibid,  for  1890  [1891],  pp.  34-35;  Ibid,  for  1891  [1892],  p.  3^10;  Ibid, 
for  1892  [1893],  pp.  37-38  ;  Ibid,  for  1893  [1894],  pp.  38-39 ;  Ibid,  for 
1894  [1895],  pp.  47-48;  Ibid,  for  1895  [1896],  p.  53;  Ibid,  for  1896 
[1897],  p.  45  ;  Ibid,  for  1897  [1898],  p.  59;  Ibid,  for  1898  [1898],  p.     . 

LiTEHSIDOE  (A.)  : — 

Jet,  Lignite,  and  other  Hydrocarbons.     Min.  ^.  S.  Wales,  1888,  pp.  152-155. 

Kerosene  Shale.     Min.  X.  8.  Wales,  1888,  pp.  145-152. 

Torbanite  or  "  Kerosene  Shale "  of  New  South  Wales.  Am.  Journ.  Sci., 
1881,  XXII  (8),  p.  32. 

MlNOAYE  (J.  C.  H.]  : — 

Analyses  of  Kerosene  Shale.  Ann.  Rept.  Dept.  Mines  X.  S.  Wales  for  1887 
[1888],  p.  177. 

Newton  (E.  T.)  .— 

On  "  Tasmanite  "  and  Australian  "  White  Coal."  Oeol  Mag.,  1875,  II  (2), 
pp.  337-342,  pi.  10. 

Batte  (F.)  :— 

Note  on  a  remarkable  example  of  Fracture  in  Kerosene  Shale.  Procs.  Linn. 
Soc.  N.  8.  Wales,  1887,  II  (2),  p.  140,  pi.  4. 

BOBEBTSON  (J.  B.  M.)  : — 

The  Occurrence  of  Torbanite  or  Kerosene  Shale  in  the  Colony  of  New  South 
Wales.  Trans.  Mining  Inst.  Scotland,  1893,  XIV,  Pt  6,  pp.  88-112 ; 
Pt.  7,  pp.  124-126,  Discussion. 

Seaveb  (J.  C.  B.  P.)  :— 

Beport  upon  Kerosene  Shale  near  Capertee.  Ann.  Rept.  Dttpt.  Mines  X) 
S.  Wales  for  1883  [1884],  pp.  28-29,  map. 
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SlLLlMAN  (B.)  : — 

Note  on  Wollongongite,  a  remarkable  Hydrocarbon  found  in  the  Wollongong 
District  of  the  lUawarra  Coal  Field,  New  South  Wales.  Am,  Journ.  Sci., 
1869,  XLVIII  (2)   p.  85.     yeues  Jahrhfur  Min,,  1870,  p.  228. 

Wilkinson  (C.  S.)  : — 

Kerosene  Shale.     Mines  and  Min,  Stat.,  1875,  pp.  130-132. 
[Report  on  Kerosene  Shale  in  the  Mittagong  District.]     Ann,  Bept,  Depf. 
Mines  N.  S.  Wales  for  1890  [1891],  p.  208. 

GRAPHITE  AND  LIGNITE. 

Brown  (H.  Y.  L.)  :— 

Eeport  on  Plumbago  Mine  near  Undercliff  Station.     Ann,  Bept,  Dept,  Mines 
for  1882  [1883],  p.  149. 

Cla^kb  (W.  B.)  :— 

Southern  Gold-fields.     [Lignite  at  Maclaughlin  lUver,  p.  169.] 

Gbaphitb  : — 

Ann.  Bept,  Depf.  Mines  N,  8.  Wales  for  1880  [1881],  p.  155  ^  Ibid,  for  1888 
[1889],  p.  47;  Ibid,  for  1890,  p.  54;  Ibid,  for  1894,  p.  63:  Ibid,  for 
1895  [1896],  pp.  69,  70,  71 ;  Ibid,  for  1896  [1897],  p.  51 ;  Ibid,  for  1897 
[1898],  p.  67. 

Lignite  : — 

Ann.  Bept.  Bept.  Mines  N.  S.  Wales  for  1885  [1886],  p.  28. 

LlYEBSinaE  (A.) : — 

Graphite.    Min.  If.  S.  Wales,  1888,  p.  120. 

Oliveb  (T.)  :— 

[Graphite  at  UnderclifP.]  Ann.  Bept.  Bept.  Mines  iV^.  S.  JTofot  for  1889 
[1890],  p.  113. 

SALT. 

David  (T.  W.  E.)  :— 

Preliminary  Report  on  the  occurrence  of  Salt  at  -ffiUalong,  near  Maitland. 

Ann.  Bept.  Bept.  Mines  JV.  S.  Wales  for  1889  [1890],  p.  212. 
Second  Beport  on  the  Occurrence  of  Salt  near  ^llalo&g,  with  description  of 

the  landslip  at  Barrab%  and  note  on  tbe  oecBfrencd  of  Sftit  near  Scone. 

Ibid,  for  1899  [IWO],  pp.  212-218. 

LlYEKSIDOE  (A.)  : — 

Salts.    Min.  JT.  S.  Wales,  1888,  pp.  156-157. 

Salt  : — 

Ann.  Bept.  Bept.  Mines  K  8.  Wales  for  1889,  p.  45. 
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DIAMONDS. 

Andebson  (W.)  : — 

Eeport  on  the  Country  iu  the  immediate  neighbourhood  of  the  Bingera 
Diamond  Mines.  Ann.  EepL  Dept.  Mines  i\r.  S.  Wales  for  1887  [1888], 
pp.  156-159,  map, 

Beport  on  the  Country  to  the  North  of  Cope's  Creek  and  the  Gwydir  Biver, 
in  the  Parishes  of  Clare,  Auburn  Vale,  and  Aconite.  Ihid,  for  1887 
[1888],  pp.  155-156,  map. 

The  Geology  of  the  Bingera  and  Barraba  Gold-field.  Ihid.  for  1888  [1889], 
pp.  179-132. 

Atkhtson  (Lewis) : — 

A  Beport  to  the  New  South  Wales  Government  upon  its  Diamonds.  Ihid, 
for  1886  [1887],  p.  46. 

Also  published  separately.     Pp.  2.     (Folio.    London,  n.d.) 

BflOTTOHAK  (P.)  : — 

Warden's  Beport  on  the  Peel  and  Uralla  District — Bingara  Division.  Ann. 
Bept.  Dept.  Mines  N.  8.  Wales  for  1883  [188i],  p.  90;  Ihid.  for  1884 
[1885],  p.  88. 

Cabd  (G.  W.)  :— 

Mineralogical  and  Petrological  Notes  (No.  2).     [Turquoise  from  Wagonga, 

Diamond  from  Euriowie.]     Records  Geol.  Survey  N.  8.  Wales,  1894,  IV, 
Pt.  1,  p.  20. 

Clarke  (W.  B.)  :— 

Anniversary  Address  to  the  Boyal  Society  of  New  South  Wales,^deliv€red 
May  26th,  1870.  [Discovery  of  Diamond  in  N.  S.  Wales.]  Trans.  B. 
Soc.  iV.  S.  Wales  for  1870,  pp.  1-48. 

Anniversary  Address  delivered  before  the  Boyal  Society  of  New  South  Wales, 
May  22nd,  1872,  with  Appendices.  [On  the  Natural  Hi«tory  of  the 
Diamond] .     IhiJ.  for  1872,  pp.  1-66. 

Connolly  (T.) : — 

Mining  Begistrar's  Beport  on  the  Peel  and  Uralla  District,  Bingera  Division. 
Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1884  [1885],  p.  92. 

CuRBAN  (J.  M.)  : — 

Vida  under  Gem  Stones,  p. 

Da  VIES  (T.)  and  Ethkbidoe  (B.,  Junr.) : — 

Beport  on  New  South  Wales  Diamonds.    Ihid.  for  lb86  [1887],  pp  42-45. 
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Diamonds  : — 

Ann.  Repf.  Dept,  Mines  N,  8.  Wales  for  1883  [1884],  p.  39  ;  Ibid,  for  188 li 

[1885],  p.  45  ;  Ibid,  for  IHS5  [1886],  p.  40;  Ibid,  for  1885  [1886],  pp. 

41-16 ;  Ibid,  for  1889  [1890],  p.  43  ;  Ibid,  for  1891  [1892],  p.  53  ;  114  ; 

Ibid,  for  1892  [1893],  p.  51 ;  Ibid  for  1893  [I89i],  p.  50 ;  Ibid,  for  1894 

[1895],  p.  60 ;  Ibid,  for  1895  [1896],  p.  68  ;  Ibid,  for  1896  [1897],  p.  51  ; 

Ibid,  for  1897  [1898],  p.  66. 

Diamonds  in  Australia.     Mining  Journal.  1853,  XXIII,  p.  31. 

Mines  and  Mineral  Statistics,  1875,  pp.  103-116. 

Die  Diamenten  Australiens.     Zeifs.  Prakt.  Geol.,  1898,  Heft.  II,  p.  4C5. 

Min.  Prod.,  1882  Edition,  p.  32  ;  1887  Edition,  pp.  43-i5. 

Diamonds  :  Their  Occurrence  in  New  South  Wales.  Dept.  Mines  and  Agr!c. 
N.  S.  Wales,  1899.     Pp.  18.     (8?o.     Sydney,  1899.     By  Authority.) 

FOORD  (G.)  : — 

On  the  Occurrence  of  the  Diamond,  and  Chlorobromide  of  Silver  amongst  the 
Gold  Ores  of  Australia.     Ghem.  News,  1802,  VI,  p.  14. 

FaiEDEL  (C.)  : — 

Sur  un  gisement  de  diamants  et  de  saphirs  d'Australio.  Bull.  Soc.  Franc. 
Min.,  1888,  XI,  p.  64. 

HUXT  (J.)— 

Diamond-mining  in  New  South  Wales.     Mining  Journal,  1870,  XL,  p.  93. 

Jaquet  (J.  B.)  : — 

Keport  on  the  Supposed  Volcanic  "Pipe**  at  Bingara.  Ann.  Rept.  Dept, 
Mines  and  Agric.  N.  8.  Wales  for  1897  [1898],  pp.  172-173. 

Kbusch  (     )  : — 

Ueber  das  Auftreten  von  Diamknten  bei  Inverell,  Neu-Siid- Wales.  Zeits. 
Prakt.  Geoh,  1899.     Heft,  I,  pp.  18-19. 

Ltversidge  (A.)  : — 

The  Bingera  Diamond  Field.     Trans.  B.  Soc.  K  8.  Wales  for  1873  [1874], 

Til,  pp.  91-101 ;  Min.  N.  8.  Wales,  1888,  pp.  235-245. 
Mines  and  Min.  Stat.  N.  8.  Wales,  1875,  pp.  104-115. 

Beport  on  the  Discovery  of  Diamonds  at  Bald  Hill,  near  Hill  End.  Trans. 
B.  Soc.  N.  8.  Wales  for  1873  [1874],  VII,  pp.  102-103.  Min.  N.  8. 
Wales,  1888,  pp.  245-247.  Mines  and  Min.  Stat.  N.  8.  Wales,  1875,  pp. 
115-116. 

Notes  on  the  Bingera  Diamond-field,  with  Notes  on  the  Mudgee  Diamond 
Field.     Quart.  Journ.  Geol.  Soc,  1875,  XXXI,  pp.  489-492. 

Diamond.     Min.  N.  S.  Wales,  1888,  pp.  116-120. 
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Mackat  (A.)  : — 

A  Visit  to  Sydney  and  the  Cudgygong  Diamond-mineB.  (Svo.  Melbourne, 
1870.) 

MeBCEB  (T.)  :  — 

Speculations  on  the  Origin  and  Pormation  of  the  Diamond,  with  especial 
reference  to  its  formation  and  position  at  Bingara,  N.S.W.  Trans. 
Austr.  Inst,  Mining  Engineers^  1895,  III,  pp.  56-70. 

PiTTMAN  (E.  F.)  :  — 

Eeport  upon  the  Bingara  and  Ironbark  Gold-fields.     Ann.  Kept.  Dept.  Mines 

N.  8.  Wales  for  18S1  [1881],  pp.  141-142. 
[Eeport  on  the  Diamond-bearing  Drifts,  Mittagong.]     Ihid.  for  1893  [1894], 

p.  102. 
[Eeport  on  Diamond-bearing  Drift  at  Boggy  Camp.]     Ibid,  for  1895  [1896], 

p.  116. 

POHTEE  (H,  M.)  : — 

On  the  Occurrence  of  Diamonds  at  Inverell,  New  South  Wales.  Procs.  Inst, 
Mining  and  Metall.,  1897-98,  VI,  pp.  273-277,  pi.  15. 

Slke  (W.  H.  J.)  :— 

[The  Bingara  Diamond-field.]  Ann.  Sept,  Dept.  Mines  -Z\r.  S.  Wales  for 
1884  [1885],  pp.  115-116. 

SxoyiEB  (G.  A.)  : — 

Note  on  the  Occurrence  of  Diamonds  at  Bingara.     Bccords  Geoh  Surveif 

N,  8.  Wales,  1894,  IV,  Pt.  2,  pp.  51-56. 
Progress  Eeport.     [Occurrence  of  Diamonds  at  Bingara.]     Ann,  Bept.  Dept 

Mines  N,  8.  Wales  for  1891.  [1895],  pp.  127-128. 
Eeport  on  Bingara  Diamond-fields.     Ihid,  pp.  131-136,  maps  and  plans. 

Stbeeteb  (E.  W.)  : — 

Precious  Stones  and  Gems,  their  History  and  Distinguishing  Characteristics 

(8vo.     London,  1877.) 
[Australian  Diamonds,  p.  75.] 

Stutchbuby  (S.)  :— 

[Diamond  from  the  Turon  Eirer.]  Votes  and  Procs.  N.  8.  Wales  Leg^ 
Council^  1851,  II,  pp.  273,  279 ;  Papers  rel,  Geol.  8urveys,  2nd  Dec, 
1851,  p.  35  ;  Gt.  Britain  Pari.  Papers — Further  papers  rtl.  recent 
Discov.  Gold  in  Austr.,  28  Feb.,  1853,  pp.  3,  6. 

Tatlob  (N.)  :— 

On  the  Cudgegong  Diamond-field,  New  South  Wales,  Geol^  Mag.,  1879, 
VI  (2),  pp.  399-412,  442-458. 
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Taylob  (N.)  and  Thompson  (A.  M.)  : — 

On  the  Occurrence  of  the  Diamond  near  Mudgee.  Sydney  Morning  Herald^ 
Dec.  29th,  1870;  Trans.  R.  Soc.  N,  8.  Wales  for  1870  [1871],  pp. 
94}-106 ;  Beparate  pamphlet,  pp.  12.     (8vo.    Sydney,  1871.) 

Watt  (J.  A.)  ;— 

Report  on  Discovery  of  Diamonds  at  Upper  Tarlo.  Ann,  Bept,  Dept.  Mines 
and  Agric,  N,  8,  Wales  for  1897  [1898],  pp.  181-182,  plan. 

Wilkinson  (C.  S.)  : — 

On  the  Formation  of  the  Diamond  in  the  Tertiary  Drifts  of  New  South 
Wales.     Geol  Mag,  1880,  VII  (2),  p.  428. 

Report  of  Progress.  [The  Bingara  Diamond-field.]  Ann  Bept.  Dept,  Mines 
If.  S.  Wales  for  1880  [1887],  p.  129. 

fieport  on  the  Mudgee  and  Gulgong  District.  [Occurrence  of  Diamonds  in 
Cudgegong  Eiver  Drift.]     Ibid,  for  1886  [1887],  pp.  137-138. 

Geological  Examination  of  the  Diamond-bearing  Formations  in  the  Inverell 
District.     Ibid,  for  1887  [1888],  p.  141. 

[Report  on  the  Diamond-mine  at  Mittagong.]  Ibid,  for  1890  [1891],  pp. 
210-211. 

WiLSHIEE  (F.  R.)  : — 

[Diamonds  at  Mittagong.]     Ibid,  for  1889  [1890],  p.  78. 

WOTTON  (W.  E.)  :— 

[Diamonds  at  Narangarie  Bange.]     Ibid,  for  1889  [1890],  p.  64 


GEMSTOUES  AND  OPALS. 

AnD£B80N   (W.)  : — 

Notes  on  the  Occurrence  of  Opal  in  New  South  Wales.     Becords  Geol.  Survey 
N.  S.  Wales,  1892,  III,  Pt.  1,  pp.  29-32. 

OaBD  (G.  W.)  :— 

On  a  [Gem]  Sand  from  Bingera.    Ibid.,  1893,  III,  Pt.  4,  pp.  111-115. 

Turquoise  from  Wagonga.     Ibid.,  1894,  IV.  pt.  1,  p.  20. 

Mineralogical  Notes,  No.  8.    [Gem  Sand  from  the  Oberon  District.]    Becords 
Geol  Survey  If.  8.  Wales,  1895,  IV,  Pt.  3,  pp.  182-188. 

Chubch  (A.  H.)  : — 

Note  on  the  Zircons  of  Mudgee,  New  South  Wales.     Okem.  News,  1871, 
XXIII,  p.  78. 
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C0OK8ET  (T.)  : — 

Mineralogical  Notes,  1.  Precious  Opal  from  White  ClifEs,  N.  S.  W.  JRecords 
Austr,  Mu8.,  1896,  II,  No.  7,  p.  111. 

CuEEAy  (J.  M.)  : — 

On  the  Occurrence  of  Precious  Stones  in  New  South  Wales  and  the  Deposits 
in  which  they  are  found.  Journ,  B.  80c,  N.  S.  Wales  for  1896  [1897], 
XXX,  pp.  214-285,  pis.  18-20. 

Datid  (T.  W.  E.)  :— 

Eeport  on  the  Dieoorery  of  Emeralds  in  the  Vegetable  Creek  District.  Ann, 
Bept.  Dept,  MIms  N.  8.  Wales  for  1891  [1892],  pp.  229-234,  plan. 

EmEBALDS  : — 

Ibid,  for  1891  [1892],  p.  63;  Ibid,  for  1892  [1893],  p.  51. 

Ethebidqb  (R.,  Junr.)  ; — 

An  Australian  Sauropterygian  {Cimoliosaurus)  converted  in  Precious  Opal. 
Records  Austr,  Mus.,  1897,  III,  No.  2,  pp.  19-29,  pis.  6-7. 

FfiiEBEL  (C.)  : — 

Sur  un  gisement  de  diamants  et  de  saphirs  d'Australie.  Bull.  Soc.  Franc. 
Min.,  1888,  XI,  No.  2,  pp.  64-65. 

Gem  Stokes: — 

Mines  and  Min.  Stat.,  1876,  pp.  103-116. 

Gipps  (P.  de  V.)  : — 

Some  Notes  on  the  White  Cliffs  Opal-fields,  Wileannia.  Trans.  Austr,  Inst. 
Mining  Eng,,  II,  1894,  pp.  70-80. 

The  White  Cliff  Opal-fields,  New  South  Wales.  Eng.  and  Mining  Journal^ 
1895,  LIX,  pp.  437-438. 

Halm  (A) : — 

Topaz  von  Japan  und  Neu-Siid- Wales.  Zeits.  Kryst.  u.  Min.^  1893,  XXI,  p. 
334. 

Jaqttet  (J.  B.)  : — 

Beport  on  the  White  Cliffs  Opal-hearing  deposits.  Ann,  Bept.  Dept.  Mines 
N.  8.  Wales  for  1892  [1893],  pp.  140-142. 

JUDD  (J.  W.)  :— 

Some  simple  maasive  Minerals  from  India  and  Australia.  Min.  Mag.^  1896, 
XI,  p.  63.     [Grossularite  (?)  from  Bingara.] 
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LiTEBSIDQB   (A.) : — 

[Barklyite,  Gahnite,  and  Garnets  from  New  England.]  Journ,  B.  Sac,  N.  S, 
Wales  for  1888  [1889],  XXII,  pp.  362-363. 

[Barkljite  from  Mudgee,  Beryl  from  Vegetable  Creek,  Topaz,  Shoalhaven 
District.]  Journ,  B,  Soc.  N,  8.  Wales  for  1895  [1896],  XXIX,  pp.  317, 
318,  324,  325. 

Opal.    Min.  iVr  S.  Wales,  1888,  pp.  171-177. 

Gem  Stones.     Min,  N,  S,  Wales,  1888,  pp.  196-204'. 

Mabtin  (G.)  : — 

Warden's  Beport  on  the  Peel  and  Uralla  District.  [Gems  at  Bed  Eange,  12 
miles  E.  of  Glen  Innes.]  Ann,  Bept.  Dept,  Mines  N,  S.  Wales  for  1880 
[1881],  p.  143;  Ibid,  for  1891  [1892],  p.  114. 

Ming  ATE  (J.  C.  H.)  : — 

Analysis  of  Garnets  from  Silverton.  Ann,  Bept,  Dept,  Mines  N,  S.  Wales 
for  1888  [1889],  p.  53. 

Opal  : — 

Ann.  Bept.  Dept.  Mines  N,  8.  Wales  for  1893  [1894],  p.  60;  Ibid,  for  1894 
[1895],  p.  60;  Ibid,  for  1895  [1896],  pp.  6^-69  ;  Ibid,  for  1896  [1897], 
p.  51 ;  Ibid,  for  1897  [1898],  pp.  66-67 ;  Ibid,  for  1897  [1898],  pp. 
66-67  ;  Ibid  for  1898  [1899],  pp.  77-78. 

PlTTMAN  (E.  F.)  :— 

Beport  on  the  supposed  Opal-field  at  Bidura.  Ann,  Bept,  Dept,  Mines  N, 
8.  Wales  for  189 li  [1895],  p.  108. 

POBTEB  (D.  A.)  : — 

Notes  on  some  Mineral  Localities  in  the  Northern  Districts  of  New  South 
Wales.     Journ,  B.  Soc  K.  8.  Wales  for  1884  [1885],  XVIII,  pp.  75-SO. 

[Beryl,  Zircon,  Spinel  from  New  England.]  Journ.  B.  8oe.  iV.  8.  Wales  for 
1888  [1881)],  XXII,  pp.  82-85. 

[Garnets  from  near  Bingara.]  Joui*n.  B.  Soc.  N,  8,  Wales  for  1894  [1895], 
XXVIII,  pp.  40-41. 

Slee  (W.  H.  J.)  :— 

Beport  on  the  Opal-fields  at  White  ClifE.  Ann,  Bept,  Dept,  Mines  and  Agric, 
N,  S.  Wales  for  1895  [1896],  p.  83. 

S^riTn  (H.  G.)  :— 

On  Almandine  Garnets  from  the  Hawkesbury  Sandstone  at  Sydney.  Journ, 
B.  Soc.  N,  8.  Wales  fur  1894  [1895],  XXVIII,  pp.  47-50. 

Stephen  (G.  M.)  : — 

On  the  Gems  of  AustraLa,  &c.  Tran^.  B,  Soc.  iV.  8,  Wales  for  1872,  pp. 
75-82. 
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Stutchbuby  (S.)  : — 

[Gemstones  from  the  Turon  Biver  Drifts.]  Votes  and  Frocs,  N,  S,  Wales 
Leg,  Council^  1851,  If,  p.  278;  Papers  reL  GeoL  Survegs,  2nd  Dec, 
1851,  No.  23,  p.  85 ;  Gt,  Britain  Pari.  Papers — Further  papers  reL 
recent  Discov,  Gold  in  Austr.,  28th  Feb.,  1853,  p.  6. 

Tate  (R.)  :— 

On  Two  New  Cretaceous  Bivalves.  [From  White  CHfEs  Opal-field,  preserved 
in  precious  Opal.]     Trans.  JR.  Soc.  8.  Austr.,  1898,  XXII,  pp.  77-79. 

TUBQUOISE : — 

Ann.  Rept.  JDept.  Mines  N.  8.  Wales  for  189i  [1895],  p.  60 ;  Ihid.  for 
1895  [1890],  p.  69. 

Wkisbach  (A.)  : — Ueber  eine  Pseudomorphose  Yon  Opal  aus  Australien.     Irenes 
Jahrhs.f  Min.,  1898,  II,  pp.  150-151. 

WiLKINSOK  (C.  S.)  : — 

[Garnets  and  Sapphires,  Native  Dog  Creek,  Oberon.]    Ann.  Rept.  Dept.  Mines 

N.  8.  Wales  for  1877  [1878],  p.  203. 
[Opals  at  Abercrombie  Eiver.]     Ihid.,  p.  207. 

WiLSHIBE  (F.  R.)  : — 

Warden's  Report  on  the  Southern  District,  Berrima  Division.  Ann.  Rept. 
Dept.  Mines  N.  8.  Wales  for  1890  [1891],  pp.  85-86. 


DIATOMACEOUS  EARTH  AND  ABRASIVES. 

Cabd  (G.  W.)  and  Dun  (W.  S.)  :— 

Diatomaceous  Earth  Deposits  of  New  South  Wales.  Records  Geol,  Survey 
N.  S.  Wales,  1897,  V,  Pt.  8,  pp.  128-148,  fols.  12-15. 

David  (T.  W.  E.)  :— 

Note  on  the  Occurrence  of  Diatomaceous  Earth  at  the  Warrumbungle 
Mountains,  New  South  Wales.  Procs.  Linn.  8oc.  N.  8.  Wales,  1896, 
XXI,  pp.  261-268,  pis.  15-17. 

Diatomaceous  Eabth  : — 

Ann.  Rept.  Dept.  Mines  N.  8.  Wales  for  1890  [1891],  p.  52  ;  Ihid.  for  1892 
[1893],  pp.  56,  57,  60;  Ihid.  for  1895  [1896],  pp.  69,  72 ;  Ihid.  for  1890 
[1897],  pp.  51, 146. 
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Dixon  (W.  A.)  :— 

[  Diatomaceous  Earth  from  40  miles  from  Tamworth.]    Ibid,  for  1880  [1881], 

pp.  5a-^. 

Emery  :— 

Ibid  for  1894  [1895],  p.  62. 

Ethebidoe  (R.,  Junr.)  : — 

Beport  on  a  Diatomaceous  Earth  from  the  Tertiary  Beds  of  Warrambungle 
Mountains,  near  Coonamble.    Ibid,  for  1887  [1888],  pp.  1G6-166. 

LiVEESIDGK  (A.)  : — 

On  a  Foasiliferous  Siliceous  Deposit  from  the  Richmond  River,  N.  S.  Wales. 
Journ.  B,  Soc,  y.  S,  Wales  for  1876,  X,  pp.  237-289. 

On  so-called  Meerschaum  from  the  Richmond  River,  N.  S.  Wales.    Ibid,  for 
1876,  X,  p.  240. 

Min.  If,  S,  Wales,  1888,  p.  177. 

PlTTMAJf  (E.  F.)  : — 

[Diatomaceous  Earth  at  Barraba.]     Ann,  Bept,  Dept.  Mines  N,  8,  Wales  for 
1881  [1882],  pp.  142-143. 


IRON. 

Caune  (J.  E.)  :— 

Report  on  Iron  Ore  Deposits  near  Lithgow,  Newbridge,  Blaney,  and  Lynd- 
hurst.  Ann.  Bept,  Dept,  Mines  N,  8.  Wales  for  1892  [1893],  pp.  147- 
150. 

David  (T.  W.  E.)  :— 

Report  on  the  Iron  Ore  and  Limestone,  near  Upper  Muswell  Creek, 
Muswellbrook.     Ibid,  for  1886  [1887],  pp.  146-146. 

Preliminary  Report  on  the  Magnetic  Iron  Ore  Bed  of  the  Iroostone  Mountain, 
Port  Stephens.    Ibid,  for  1889  [1890],  pp.  217-218. 

Report  on  the  Iron  Ore  Deposits  of  the  Mudgee  District.  Ibid,  for  1891 
[1892],  pp.  213-215. 

Third  Report  on  the  Ironstone  Mountain,  Port  Stephens.  Ibid,  for  1891 
[1892],  pp.  240-244,  plan. 

Dixon  (W.  A.)  :— 

Analyses  of  Iron  Ores.     Ibid,  for  1880  [1881],  pp.  53-55. 

English  (A.  G.)  : — 

Iron  Ore  in  Australia.     Mining  Journal,  1875,  XLY,  p.  124. 
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Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1870  [1880],  pp.  4i-45  ;  Ibid,  for 
1880  [1881],  pp.  53-55;  Ibid,  for  1881  [1882],  p.  23 ;  Ibid,  for  1882 
[1883],  p.  25  ;  Ibid,  for  1883  [1884],  pp.  34r-38  ;  Ibid,  for  1884  [1885], 
pp.  39-43  ;  Ibid,  for  1885  [1886],  pp.  38-89;  Ibid,  for  1886  [1887],  p. 
39 ;  Ibid,  for  1887  [1888],  p.  45 ;  Ibid,  for  1888  [1880],  p.  46  ;  Ibid,  for 
1889  [1890],  p.  41;  Ibid,  for  1890  [1891],  pp.  42-46;  Ibid,  for  1891 
[1892],  pp.  48-50;  Ibid,  for  1892  [1893],  pp.  46-47;  Ibid,  for  1893 
[1894],  pp.  45-46;  Ibid,  for  1894  [1895],  pp.  54-55;  Ibid,  for  1895 
[1896],  pp.  63-64 ;  Ibid,  for  1896  [1897],  pp.  50,  146;  Ibid,  for  1897 
[1898],  pp.  65, 195,  196;  Ibid,  for  1898  [1899],  pp.  73-74,  184,  185. 

Votes  and  Procs.  Leg.  Council  N.  S.  Wales,  2nd  Sess.,  II,  pp.  259-267 ; 
Mines  and  Mineral  Statistics,  1875,  pp.  94—103. 
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Mineral  Products  N.  8.  Wales,  1882  Edition,  pp.  27-30.  Ibid.,  1887  Edition, 
pp.  35-39. 
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Discovery  of  Bauxite  near  Wingello.    Ibid  for  1899  [1900],  map. 
Report  on  Ironstone,  Parish  Patnash.     Ibid  for  1899  [1900],  plan. 
Report  on  Boring,  Fitzroy  Iron  Deposit     Ibid  for  1899  [1900]. 
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Iron  Ore  and  Coal  Deposits  at  Wallerawang.  Tians.  B.  8oc.  N.  8  Wales 
for  1874,  pp.  81-91 ;  Mines  and  Min.  8tat.  N.  8.  Wales,  1875,  pp.  91- 
103. 
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On  some  Kew  South  Wales  Minerals.  Journ.  B,  Soc.  N.  S.  Wales  for  1880 
[1881],XIV,  pp.  213-225. 

[Contains  analyses  of  iron  ores.] 

Iron.     Min.  N.  S.  Wales,  1888,  pp.  8G-10G. 
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Assoc,  Adv.  Sci.,  1892  [1893],  IV,  pp.  290-302. 

MaCEEXZIE  (J.)  : — 
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Henry  Farkes  and  the  Honorable  John  Sutherland.  Min.  Products, 
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MATBunr  (C.  E.  13.) : — 

Mining  Registrar's  Report  on  the  Bathurst  District — Bathurst  Division. 
[Iron  at  Back  Creek.]  Ann.  Bept,  Dept,  Mines  N.  S,  Wales  for  1877 
[1878],  pp.  114r-115. 

ROTHKHY  (F.  J.)  : — 

On  the  Fitzroy  Iron  and  Coal  Mine  at  Mittagong,  County  of  Camden.  Cat. 
Nat,  and  Industr,  Prod.  N.  S.  Wales,  1854,  p.  58. 

Thomas  (J.  H.)  : — 

The  Iron-making  Resources  of  New  South  Wales.  Sydneif  Mag.  Sci.  and 
Arts,  1858,  1,  pp.  101-104 

Report  on  the  present  Condition  of  the  Fitzroy  Iron  and  Coal  Mines, 
Mittagong,  County  of  Camden,  New  South  Wales.  Pp.  9.  (Fol. 
Sydney,  1859.) 

Watt  (J.  A.)  :— 

Report  on  the  Iron  Ore  Deposits  at  Carlo's  Gap.  Ann.  Bept.  Dept.  Mines 
and  Agric.  N,  S.  Wales  for  1897  [1898],  pp.  183-184. 

Notes  on  a  deposit  of  Specular  Iron  at  Gobondery.  Ann.  Brpt,  Dept.  Mines 
and  Agric.  N.  8.  Wales  for  1898  [1899],  pp.  173-174. 

Wilkinson  (C.  S.): — 

[Report  on  Iron  Ore  in  the  Mittagong  District.]  Ann.  Brpt.  Dept.  Mines 
N.  S.  Wales  for  1890  [1891],  pp.  209-210. 

Iron.     Mines  and  Mineral  Statistics,  1875,  pp.  145-146. 

Report  on  the  Iron  Oro  Deposits  of  New  South  Wales.  Ann,  Bept.  Dept. 
Mines  N,  S.  Wales  for  1891  [1892],  pp.  212-216. 
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ARTESIAN  WATER. 

Abbott  (T.  K.)  : — 

On  Wells  in  the  Liverpool  Plains.  Journ.  R,  Sac,  N,  S.  Wales  for  1880, 
XIV,  pp.  281-292,  map.  * 

Andebson  (W.)  : — 

Eeport  on  Boring  for  Artesian  Water  at  Njngan.  Ann,  Bept,  Dept,  Mines 
N,  a,  Wales  for  1890  [1891],  p.  261. 

Eeport  on  Water  Supply  for  Broken  Hill.  Ihid.  for  1891  [1892],  pp.  251- 
259,  map. 

BOULTBEE  (J.  W.)  : — 

Eeport  on  Artesian  Boring.  N.  8.  Wales  Pari,  Papers,  457-A,  pp.  17,  map 
and  sections.  (Folio.  Sydney,  1893.  By  Authority.)  Ann.  Eept, 
Dept,  Mines  N,  S.  Wales  for  1891  [1892],  pp.  28i-322,  map  and  sections. 

Artesian  Water  in  l^Tew  South  Wales.  Journ,  B.  Soc,  IT.  8.  Wales  for  1898, 
XXXII,  pp.  88-103. 

BROwy  (H.  T.  L.)  :— 

Eeport  on  the  Albert  Gold-field,  together  with  a  description  of  the  Geological 
formation  of  the  Paroo,  Warrego,  and  Culgoa  Districts,  north  of  the 
Darling  Eiver,  especially  with  reference  to  the  existence  of  Artesian 
Water,  &c.,  &c.,  pp.  9,  sections.  N",  8,  Wales  Leg,  Ass,  Papers,  1881, 
427-A.     (Folio.    Sydney,  1881.     By  Authority.) 

Cambridcie  (H)  : — 

Report  on  the  Eoad  from  Wilcannia  to  the  Queensland  Border,  via  Mounts 
Browne  and  Poole.  In  N.  8.  Wales  Leg,  Ass,  Papers,  1881, 427-A,  pp. 
7-9 ;  Ann,  Bept.  Occupation  Crown  Lands,  &c.,  N,  8,  Wales  for  1880 
[1881],  II,  pp.  74-75. 

Cox  (J.  C.)  :— 

President's  Address.  [Artesian  Water  in  Australia.]  Procs,  Linn.  Soc,  AT. 
8.  Wales,  1882,  VJ,  pp.  8A7-S72. 

Cox  (W.  G.)  :— 

Artesian  Wells  as  a  Means  of  Water  Supply,  Ac,  pp.  viii,  146,  plates. 
(8vo.     Brisbane,  1895.) 

Artesian  Water  Supply.  Trjcs,  B,  Geogr,  Soc,  Austr,  (Q^land,  Br,)  for 
1S95-96  [1896],  XI,  pr.  lOC-117 
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Clbran  (J.  M.)  : — 

Notes  on  the  Geology  and  Water  Supply  of  the  Interior  of  New  South  Walep. 
Procs.  Linn.  Soc.  J^.  S,  Wales,  1885,  X,  pp.  232-236,  pi.  25. 

The  Geology  of  Sydney  and  the  Blue  Mountains.     (8vo.     Sydney,  1898.) 

[Artesian  Water,  pp.  83,  90,  1C3.] 
Ditfo,  '  2nd  Edition.     (8vo.     Sydney,  1899.) 

[Artesian  Water,  pp.  83,  90,  91,  1G3.] 

David  (T.  W.  E.)  :— 

Notes  on  the  prospects  of  obtaining  Underground  Water  between  Byroek 
and  Bourke.  Ann,  Bept,  Dept,  Mines  N,  S.  Wales  for  1885  [1886],  pp. 
130-139. 

Report  on  samples  forwarded  for  Examination  from  the  Bourke  Bore.  Ibid, 
for  1890  [1891],  pp.  241-244. 

Artesian  Water  in  New  South  Wales.  Preliminary  Notes.  Journ,  B,  Soc. 
jy.  8,  Wales  for  1891,  XXV,  pp.  286-298. 

Notes  on  Artesian  Water  in  New  South  Wales  and  Queensland.  Ibid,  for 
1893,  XXVII,  pp.  408-443. 

Dixon  (S.)  : — 

On  a  Subterannean  Water  Supply  for  the  Broken  Hill  Mines.  Trans.  B, 
8oo,  S,  Austr,,  1891,  XIV,  Pt.  2,  pp.  200-209,  pi.  10. 

Dixon  (W.  A.)  :— 

On  Artesian  Well  Water  in  connection  with  Irrigation.  Journ.  B,  Soc,  N, 
8.  Wales  for  1893,  XXVII,  pp.  466-468. 

Dun  (W.  S.)  :— 

A  Tabular  List  of  the  Bores  and  Water  Augers  put  down  by  the  Department 
of  Mines  and  Agriculture,  N.  S.  Wales,  and  mentioned  in  the  Beports  of 
the  Department.  Beeords  Oeol.  Survey  if.  8.  Wales,  1S94,  IV,  Pt.  2, 
pp.  100-106. 

Ethebidoe  (E.,  Junr.)  : — 

An  additional  Mesozoic  Area  in  N.  S.  Wales.  Ann,  Bept,  Dept.  Mines  y. 
8.  Wales  for  1891  [1892],  p.  269. 

GiPPS  (P.  B.)  :— 

The  Source  of  Artesian  Water.  Journ.  B,  Geogr,  Soc.  Austr.  {N.  8.  Walen 
Br,),  1896,  VI,  Pt.  1,  pp.  3-7. 

Gbegoby  (A.  C.)  ; — 

The  alleged  Leakage  of  Artesian  Water.  Broes,  B,  Geogr.  Soe,  Austr. 
(Qland.  Br.)  for  1895-96  [1896],  XI,  p.  73. 
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Mkunieb  (S.)  : — 

Sources  minerales  derAustralasie.  Process  Verb.  Soc.  Beige.  GeoL  Ht/drol. 
1890,  V,  p.  8. 

MiNGATK  (J.  C.  H.)  : — 

Analyses  of  some  of  the  Well,  Spring,  Mineral,  and  Artesian  Water  of  New 
South  Wales,  and  their  probable  value  for  Irrigation  and  other  purposes. 
Journ,  R.  Soc.  N.  8,  Wales  for  1892  [1893],  XXVI,  pp.  73-132,  pi.  3. 

Analyses  of  the  Artesian  Waters  of  New  South  Wales,  and  their  Value  for 
Irrigation  and  other  purposes.  No.  2.  Eept.  Ausfr,  Assoc,  Adv.  Sci., 
1895,  VI,  pp.  265-277. 

N.  S.  Wales  :— 

Royal  Commission.  Conservation  of  Water.  First  Eeport  of  the  Com- 
missioners, with  minutes  of  Evidence,  <fcc.  If,  8.  Wales  Leg,  Ass,  Papers^ 
1885,  118-A.     Pp.  138,  xiii,  330,  38,  plates  and  map. 

[Evidence  by  C.  S.  Wilkhstson,  pp.  42-50;  T.  K.  Abbott,  pp.  77-80;  W, 
B.  HEi«DER«oir,  pp.  85-88, 10^108  ;  J.  M.  Cubbak,  pp.  263-264  ;  and 
others.] 

PiTTMAN  (B.  F.)  :— 

Site  for  Artesian  Bore  at  Nyngan.  Ann,  Eept.  Dept,  Mines  N.  8,  Wal^sfor 
1892  [1893],  p.  117,  map. 

Beport  on  the  Country  between  Byerock  and  Brewarrina.  IUd,for  1893 
[1894],  pp.  108-111,  map. 

Beport  on  the  Cretaceous  Formation  in  the  North- Western  portion  of  New 
South  Wales.     Ibid,  for  1894  [1895],  pp.  110-112. 

Eeport  on  the  Country  between  Narrabri  and  Moree.     Ibid,  for  1895  [1896], 

pp.  120-123,  map. 
Beport  on  the  probable  Occurrence  of  ALrtesian  Wuter  in  the  Clarence  Coal 

Measures.     Ibid,  for  1895  [1896],  p.  128.     See  also--Ibid.  for  1880 

[1881],  p.  244. 

Beport  on  Artesian  Water,  Town  of  Warialda.    Ibid,  for  1896  [1897],  pp. 

99-100. 
Beport  on  the  Country  between  Ounnedah  and  Mullaly.    Ibid,  for  1897 

[1898],  pp.  134-135. 

On  the  Oocurrenee  of  Artesian  Water  in  Bocks  c^her  than  Cretaceous. 
Records  Qeol,  Suroey  If,  8.  Wales,  1896,  V,  Pt.  1,  pp.  1-6;  Journ,  B. 
Soc,  If,  8.  Wales  for  1895,  XXIX,  pp.  408-415. 

Note  on  the  Cretaceous  Bocks  in  the  North  Western  Portion  of  New  South 
Wales.     Bepf,  Austr.  Assoc.  Adv.  Set.,  1896,  VI,  pp.  341-348. 
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BUSSELL  (II.  C): — 

The  Source  of  the  Under-ground  Water  in  the  Western  Districts.    Journ.  i?. 

Sec,  N.  8,  Wales  for  1889,  XXIII,  pp.  57-^3. 
The  River  Darling — the  Water  which  should  pass  through  it.    Journ,  B,  Soc, 

N,  8.  Wales  for  1879,  XIII,  pp.  169-170. 

SxEPHEys  (W.  J.)  : — 

Notes  and  Queries  about  Artesian  Prospects  in  New  South  Wales.  Sydney 
University  Review ,  July,  1882,  No.  3. 

Stonier  (G.  A.)  : — 

Eeport  on  Country  between  Moreo  and  Warialda.  Ann,  Rept,  Dept,  Mines 
N,  8,  Wales  for  1895  [1896],  pp.  171-172. 

Thompson  (J.  P.)  : — 

The  Alleged  Leaking  of  Artesian  Water.  Procs,  R,  Geogr,  Soc,  Austr, 
iQland,  Br.)  for  1895-96  [1896],  XI,  pp.  62-73. 

Wilkinson  (C.  S.)  : — 

Notes  on  the  Occurrence  of  Artesian  Wells  in  the  Albert  District,  New 

South  Wales.     Procs.  Linn,  Soc.  N,  S.  Wales,  1881,  VI,  pp.  155-157. 
Albert  Gold-field — Artesian  Water.     Further  Papers.     IT,  8,  Wales  Ley, 
Ass.  Papers,  1881,  No.  448.     (Folio.     Sydney,  1881.     By  Authority.) 

Eeport  of  Progress  of  the   Geological  Survey.    [Artesian  Water  at  Wee 

Wattah  and  Mullyco.]     Ann,  Rept,  Dept.  Mines  N,  8.  Wales  for  1880 

[1881],  p.  242. 
Progress  Keport  of  the  Geological  Survey.     [Artesian  Water  at  Dunlop.] 

Ibid,  for  1881  [1882],  pp.  133. 
Progress  Eeport  of  the  Geological  Survey.     [Artesian  Water-bearing  Beds  ] 

Ibid,  for  1887  [1888],  pp.  137-139. 
[Lower  Cretaceous  Artesian  Water-bearing  Beds   in  New  South  Wales.] 

Min,  Products  N.  8.  Wales,  1882,  p.  55 ;  Ibid,,  2nd  Edition,  1887,  pp. 

78-80. 

The  Prospects  of  CTbtaining  Fresh  Water  below  the  surface  in  the  Districts 
between  the  rivers  Lachlan  and  Darling,  and  beyond  the  river  Darling. 
N.  8,  Wales  Rept.  State  Public  Lands,  Sfc,  Leg.  Council  Papers,  1883, 
c.  66-0,  pp.  133-136,  with  map ;  Royal  Comm,  Conserv.  Water,  First 
Eeport  1885,  pp.  46-48. 

Wilkinson  (C.  S.),  Bruce  (A.),  and  Gilliatt  (H.)  : — 

Eeport  on  the  most  suitable  and  advantageous  sites  wherein  to  bore  for 
Artesian  Water  for  the  Supply  of  Travelling  Stock.  Ann.  Rept.  Chief 
Inf^pector  Stock  for  1880  [1881],  pp.  19-20. 

WiLSOK  (J.)  : — 

Artesian  Wells  on  Dunlop  Station.  IT,  8,  Wales  Ley,  Ass,  Papers,  1881- 
448.     [  Vide  Wilkixsox,  C.  S.] 
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MINERAL  WATERS,  ETC. 

Bbfck  (L.)  : — 

The  Mineral  Springs  of  Australia.     Pp.  40.     (8vo.     Sydney,  1891.) 

CUBRAW  (J.  M.)  : — 

On  a  Natural  Mineral  Spring  at  Bungonia.  Journ,  B,  Soc,  N.  8.  Wales  for 
1894  [1895],  XXVIII,  pp.  54r-59,  pi.  1. 

Dixox  (W.  A.)  :— 

Analyses  of  Mineral  Waters  from  Blaney  and  Cooma.  Ann.  Bept,  Dtpt. 
Mines  N.  8,  Wales  for  1879  [1S80],  p.  48. 

LrVERSIDGE  (A.)  : — 

Mineral  Waters.     Min,  N.  8,  Wales,  18S8,  pp.  204-206. 

Meunier  (S.)  : — 

Sources  minerales  de  TAustralasie.  8oc.  Beige  Geol.  Pal.,  et  d*IIydrohi 
Frees,  Verb.,  1891,  V,  Fasc.  1-2,  p.  8. 

MiNOATE  (J.  C.  H.)  : — 

Mineral  Water  from  the  Ballimore  Bore.  Ann.  Bept,  Depf.  Minei  N,  8. 
Wales  for  1886  [1887],  p.  179. 

Mineral  Water  from  Jarvisfield,  near  Pieton.     Ibid,  for  1891  [1892],  p.  274. 
Analyses  and  Notes  on  some  of  the  Mineral  Waters  of  New  South  Wales. 
Bept.  Austr.  Assoc,  Adv.  8ci.,  1892  [1893],  IV,  pp.  277-279. 

Fide  Waters. 

Sacii  (A.  J.)  : — 

The  Jarvisfield  Mineral  Water,  Pieton,  New  South  Wales.  Bepf.  Avslr. 
Assoc.  Adv,  8ci.,  1892  [1893],  IV,  pp.  272-275. 

Water  : — 

Analyses  of.  Ann,  Bept.  Dept.  Mines  N,  8.  Wales  for  1885  [1886],  pp. 
41-42;  Ibid,  for  1886  [1887],  p.  47;  Ibid,  for  1887  [1888],  p.  47; 
Ibid,  for  1888  [1889],  pp.  49-52 ;  Ibid,  for  1889  [1890],  pp,  43^5  ; 
Ibid,  for  1890  [1891],  pp.  50-52,  69  ;  Ibid,  for  1891  [1892],  pp.  56-57  ; 
Ibid,  for  1892  [1893],  pp.  52-55  ;  Ibid,  for  1894  [1895],  pp.  62,  64,  Qo  ; 
Ibid,  for  1895  [1896],  pp.  70,  71,  72;  Ibid,  for  1896  [L897],  p.  147; 
Ibid,  for  1897  [1898],  p.  197. 

On  the  Composition  and  Properties  of  the  Mineral  Waters  of  Australasia. 
Report  of  Committee.     Austr.  Assoc.  Adv.  Sci,  VII,  1898,  pp.  87-108. 
[N.  S.  Wales  Waters,  pp.  98-99.] 
I 
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PLATINUM  AND  RARE  EARTHS. 

B.:— 

Platin-Lageretatten  bei  Broken  Hill.  Zeits.  FraJct.  Geol,^  1893,  Heft.  8,  pp. 
322-323. 

Cabd  (a.  W.)  :— 

Mineralogical  Notes,  No.  3.  [Platinum  from  Fifield.]  Records  Geol.  Survey 
N,  8.  Wales,  1895,  IV,  Pt.  3,  pp.  130-131. 

CaBNE  (J.  E.)  : — 

[Platinum  and  Platinoid  Metals  from  tbe  Auriferous  Sands  of  the  Bichmond 
River  Districts.]  Ann,  Rept.  Dept,  Mines  N.  8,  Wales  for  1896  [1896], 
pp.  154,  155,  156,  157. 

Dbville  (St.  Cla.ibe)  and  Debbay  : — 

Ann,  Chmn.  et  Phys,,  LVI,  pp.  449,  481. 

Dixon  (W.  A.)  :— 

[Platinum  in  Sand  from  Bichmond  Eiver.]  Ann.  Rept,  Dept,  Mines  N,  S, 
Wales  for  1878  [1879],  p.  43. 

Gbnth  (F.  a.)  :— 

Contributions  from  the  Laboratory  of  the  University  of  Pennsylvania,  No. 
XXIV.  Contributions  to  Mineralogy.  [Platinum  and  Iridosmine  from 
Aberfoil  River.]     Procs,  Am,  Phil,  Soc,  1886,  XXIII,  No.  121,  p.  31. 

Jaquet  (J.  B.) : — 

Report  on  the  Platinum-bearing  Deposit  at  Broken  Hill.  Ann.  Rept,  Dept, 
Mines  N.  8,  Wales  for  1892  [1893],  pp.  142-146. 

Report  on  the  Occurrence  of  Platinum  at  Fifield.  Ihid,  for  1895  [1896], 
pp.  181-183. 

The  Occurrence  of  Platinum  in  New  South  Wales.  Records  Oeol,  Survey 
iVr.  8.  Wales,  1896,  V,  Pt.  1,  pp.  33-38. 

Jones  (B.)  : —   • 

[Warden's  Report  on  Platinum  in  the  Clarence  and  Richmond  District.] 
Ann.  Rept,  Dept,  Mines  J^.  8.  Wales  for  1891  [1892],  pp.  130-131. 

KlBKLANn  (J.  B.)  : — 

Occurrence  of  Gallium  and  Iridium  in  a  Blende  from  Peelwood,  New  South 
Wales.     Rept.  Austr,  Assoc.  Adv.  Set,,  1892  [1893],  IV,  pp.  266-267. 
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Leibius  (A.)  : — 

On  Oemkiin  and  Iridium,  obtained  from  New  South  Wales  Gold.  Trang. 
Phil  8oc.  JSr.  8,  Wales  for  1862-65  [1866],  pp.  210-215. 

LlYSBSIDOE  (A.)  : — 

Platinum,  Blunlium^  Osmium,  and  Iridium.  Min.  2f.  S,  Walety  1888,  pp. 
50-52. 

Cerium,  Lanthanum,  and  Didymium.     Ibid,^  p.  114. 

[Platinum,  Osmium,  and  Iridium.]  Journ,  B,  Sao,  N,  S,  Wales  for  1888 
[1889],  XXIT,  p.  364. 

MiNGATE  (J.  C.  H.)  : — 

[Broken  Hill  Platinum.]  Ann.  Bept.  Dept  Mines  N.  8.  Wales  for  1889 
[1890],  p.  249. 

[Platinum  from  the  Orange  District.]     Ibid,  for  1890  [1891],  p.  287. 

Laboratory  Notes  on  some  New  South  "Wales  Minerals.  II.  On  the 
Occurrence  of  Platinum  in  situ  in  N.  S.  Wales.  Beeords  Geol,  8urvey 
N,  8.  Wales,  1891,  II,  R.  3,  p.  94. 

Eeport  on  the  Platinum-bearing  Minerals  at  Broken  Hill.  Ann,  Bept.  Dept. 
Mines  N.  8,  Wales  for  1891  [1892],  pp.  276-277: 

Platinum  and  Associated  Metals  from  the  !Richmond  Biver.  Ibid,  for  1891 
[1892],  p.  274. 

Notes  on  the  Occurrence  of  Platinum,  Gold,  and  Tin  in  the  Beach  Sands  in 
the  Bichmond  Hiver  District,  N.  S.  Wales.  Journ,  B,  8oc,  N,  8.  Wales 
for  1892  [1893],  XXVI,  pp.  368-870. 

Platinum  and  its  Associated  Metals  in  Lode  Material  at  Broken  Hill,  N.  S. 
Wales.    Ibid,  for  1892  [1893],  XXVI,  pp.  371-373. 

[Analysis  of  Platinum  and  Associated  Minerals  from  Burra  Burra.]  Ann. 
Bept ^  Dept,  Mines  N.  8,  Wales  for  1894  [1895],  p.  62. 

[Gem  Sands  from  Tooloom  containing  Cerium,  Thorium,  Lanthanum,  and 
Didymium. J    Ibid,  for  1896  [1897],  p.  21. 

PliATIinTM  : — 

Platinum  and  Vanadium  in  Australian  Coals.  Ann,  Bept.  U,8,  Geol.  Surv^ 
for  1896-96,  XVn,  Pt.  3,  pp.  281-283. 

Analyses,  &c.  Ann,  Bept.  Dept.  Mines  N,  8,  Wales  for  1891  [1892],  p.  52  ; 
Ibid,  for  1892  [1898],  p.  49 ;  Ibid,  for  1898  [1894J,  p.  48 ;  Ibid,  for  1894 
[1895],  pp.  56-57, 62  ;  Ibid,  for  1895  [1896],  p.  66 ;  Ibid,  for  1896  [1897}, 
p.  50 ;  Ihid,for  1897  [1898],  p.  66. 
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StUTCIIBUBT  (S.)  : — 

[Platinum  in  the  Turon  Eiver  drift.]  -Z\^.  8.  Wales  Leg,  Council  Votes  and 
Frocs.y  1851,  GL  Britain^  Pari,  Papers^  Corr.  reh  Recent  Discov,  Gold 
in  Austr,  Feb.  3, 1852,  p.  50. 

Watt  (0.)  :— 

Analysis  of  Monazite  from  Vegetable  Creek.  Ann,  Rept.  Dept.  Mines  N,  8. 
Wales  for  1881  [1882],  pp.  2G-27. 

Wilkinson  (C.  S.)  : — 

Platinum  at  Broken  Hill.      Ibid,  for  1889  [1890],  p.  238. 


TIN. 

Bbown  (H.  T.  L.)  :— 

General  Geological  Keport  on  country  in  the  neighbourhood  of  Tenterfield, 
Wilson's  Downfall,  and  Maryland ;  and  in  the  parishes  of  Moogan, 
Timbarra,  Bajimba,  and  Barney  Downs ;  with  remarks  on  the  present 
condition  of  the  Plumbago  mine,  near  Underdid  Station,  from  observa- 
tions made  while  inspecting  certain  portions  of  land,  and  generally 
examining  the  tin  country  of  the  Border.  Ann,  Rept,  Dept.  Mines 
N,  8,  Wales  for  1882  [1883],  p.  149. 

BuCHANiJf  (J.)  : — 

Warden's  Eeport  on  the  Peel  and  Uralla  District.  [Vegetable  Creek.] 
Ann,  Rept,  for  1875  [1876],  pp.  51.  Tin  at  Cope's  Creek  and  Tingha.] 
Ibid,  for  1877  [1878],  pp.  102-lOG;  Ibid,  for  1876  [1877],  pp.  67-70. 

(C.  E.)  :— 

The  Australian  Tin  Mines.  Mining  Journal,  1874,  XLIV,  pp.  896,  507, 643, 
761,  833,  973,  1057, 1281,  1324. 

Cabne  (J.  E.)  :— 

[Lode  Tin  at  Fulletop,  Dora  Dora,  and  Clifton.]     Ann,  Rept,  Dept,  Mines 

N,  8,  Wales  for  1894  [1895],  pp.  113-114. 
Eeport  on  Tin-bearing  Deposit  at  PuUetop.     Ibid,,  pp.  118-119. 
Eeport  on  an  Alluvial  Tin  Deposit,  Mann  Eirer.    Ibid,  for  1896  [1897], 
pp.  101-102. 

Clabke  (W.  B.)  :— 

Leading  Article  on  Mining,  containing  a  prognostication  of  the  Discovery  of 

Tin  in  N.  S.  Wales.    Sydney  Morning  Herald^  16th  August,  1849. 
Southern  Gold-fields,  1860.     [Tin,  pp.  109, 128.] 

Anniversary  Address.  [Contains  Notes  on  Coal  and  Tin  in  N.  S.  Wales.] 
Trans,  R,  Soc,  N,  8,  Wales  for  1873  [1874],  pp.  1-39. 
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Cox  (S.  H.)  :— 

Tin  Deposits  of  N.  S.  Wales.  Journ.  B.  8oc,  JV.  8.  Wales  for  1886  [1887], 
XX,  pp.  93-112. 

Datid  (T.  W.  E.)  :— 

Geueral  Report  on  the  principal  Deep  Leads  of  the  Vegetable  Creek  District. 

Ann,  Bept,  Dept,  Mines  N.  8.  Wales  for  1883  [1884],  pp.  155-157,  map. 
Progress  Eeport.      [On  Tin-fields  at  Vegetable  Creek.]     Ibid,  for  1884 

[1885],  pp.  153-155. 
Geology  of  the  Vegetable  Creek  Tin-mining  Field,  New  England  District, 

New  South  "Wales.      Mem,   Geol,  8urvey  N.  8,    Wales,  I,  maps  and 

sections.     (4to.     Sydney,  1887.     By  authority.) 
Geological  Map  of  the  Vegetable  Creek  Tin-mining  District.    Sydney,  1887. 

Scale,  58  chains  to  1  inch. 

Datoben  (J.)  : — 

Mining  Registrar's  Eeport  on  the  Lachlan  District — Temora  Division.  Ann, 
Bept  Dept,  Mines  N,  8.  Wales  for  1889  [1890],  p.  73. 

DfiAPEB  (J.  G.)  : — 

Mining  Registrar's  Report  on  the  New  England  District — Wilson's  Downfall 
Division.     Ibid,  for  1885  [1886],  p.  97. 

Ducat  (J.) : — 

[Tin  near  Rolland's  Plains.]     Ibid,  for  1891  [1892],  p.  127. 

English  (A.  Q.)  : — 

On  Australian  and  Tasmanian  Tin.     Mining  Journal^  1875,  XLV,  p.  1223. 

Fraseb  (W.  W.)  :— 

Warden's  Report  on  the  Peel  and  Uralla  District — Inverell  Division.  [Tin 
at  Tingha.]  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1879  [1880],  pp. 
132-135 ;  Ibid,  for  1883  [1884],  pp.  92-94  ;  Ibid,  for  1889  [1890],  p.  97. 

Genta  (F.  a.)  : — 

Contributions  to  Mineralogy.    No.  XXIV.    Frocs.  Ann.  Phil.  Soc.,  188G, 

XXIII,  No.  121,  pp.  30-47. 
[Tin,  and  associated  Minerals — Native  Tin,  Platinum,  Iridosmine,  Corundum, 
&c. — from  Aberfoil  River.] 

Goweb  (G.  H.)  : — 

Mining  Registrar's  Report  on  the  New  England  and  Clarence  District — 
Vegetable  Creek  Division.  Ann.  Bept,  Dept.  Mines  K.  8.  Wales  for 
1875  [1876],  pp.  98-110;  Ibid,  for  1876  [1877],  pp.  110-114,  maps; 
Ibid,  fur  1877  [1878],  pp.  141-151,  map ;  Ibid,  for  1878  [1879],  pp. 
126-130,  map ;  Ibid,  for  1879  [1880],  pp.  149-156,  maps ;  Ibid,  for 
1880  [1881],  pp.  157-166;  Ibid,  for  1881  [1882],  pp.  96-103,  map. 
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Gbaham  (J.  B.) : — 

Warden's  Beport  on  the  New  England  and  Clarence  District.  [Tin  at 
Maryland.]  Ibid,  for  1878  [1879],  p.  95 ;  Ibid,  for  1880  [1881],  p. 
167  ;  Ibid,  for  1881  [1882],  p.  96  ;  Ibid,  for  1882  [1883],  p.  88  ;  Ibid, 
for  1883  [1884],  p.  102  ;  Ibid,  for  1886  [1887],  p.  89. 

Ditto.     [Tin  at  Vegetable  Creek.]     Ibid,  for  1877  [1878],  pp.  110-112. 

Henet  (W.  E.)  :— 

Mining  Begistrar's  Beport  on  the  New  England  District — Vegetable  Creek 
Division.  Ibid,  for  1882  [1888],  pp.  88-94i ;  Ibid,  for  1883  [1884],  pp. 
102-108 ;  Ibid,  for  1884  [1886],  pp.  96-101. 

HiCKB  (W.)  :— 

Mining  Begistrar's  Beport  on  the  New  England  and  Clarence  District — 
Wilson's  Downfall  Division.  Ibid,  for  1877  [1878],  pp.  154-156 ;  Ibid, 
for  1879  [1880],  pp.  169--170 ;  Ibid,  for  1880  [1881],  pp.  169-170 ;  Ibid, 
for  1881  [1882],  p.  104;  Ibid,  for  1882  [1883],  pp.  95-96;  Ibid,  for 
1888  [1884],  pp.  109-110;  Ibid,  for  1884  [1885],  pp.  108-104. 

JiL^UfiT  (J.  B.)  : — 

Beport  on  Deep  Tin  Lead  at  Elsmore.    Ibid,  for  1897  [1898],  pp.  175-176. 

JONBS  (T.)  :— 

Mining  Begistrar*s  Beport  on  the  Peel  and  XJralla  District — Tingha  Division. 

[Tin  at  Cope's  Creek.]     Ann.  Sept.  Bept.  Mines  N.  8.  Wales  for  1876 

[1877],  pp.  105-109;   Ibid,  for  1877  [1878],  pp.  136-140;   Ibid,  for 

1878  [1879],  pp.  123-124;  Ibid,  for  1879  [1880],  pp.  142-144;  Ibid. 

for  1880  [1881],  pp.  149-152 ;  Ibid,  for  1881  [1882],  pp.  81-86. 

Kjbbijxp  (T.)  and  Bboogeb  (W.  C.)-: — 

Zinnsteinvorkommniss  aus  New  South  Wales.  Ifeues  Jah*b.  fur  Mineraiogie^ 
1879,  p.  566. 

Leibius  (A.) : — 

Bemarks  on  Tin  Ore.     Trans.  E.  Soo.  N.  8.  Wales,  1872,  pp.  73-74. 

LrvEBsmas  (A.) : — 

Analyses  of  Tin  Tailings.  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1875 
[1876],  pp.  165-167. 

Tin.    Min.  N.  8.  Wales,  1888,  pp.  76-84. 

[Tin  stone  crystals,  Elsmore  Mine,  Inverell,  N.  S.  Wales.]  Joum.  JR.  Soe. 
ir.  8.  Wales  for  1895  [1896],  XXIX,  pp.  323-324. 
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LoiTis  (H.)  : — 

The  Production  of  Tin.  Reprinted  from  Mining  Journal,  1899.  (8vo 
London,  1899.)     [N.  S.  Wales  Tin,  p.  81.] 

LoTE  (M.  S.)  :— 

[Tin  at  Tantawanglo.]  Ann,  Bept,  Dept,  Mines  N.  8,  Wales  for  1S90  [1891], 
p.  82. 

MaBTIN  (G.)  : — 

"Warden's  Eeport  on  the  Peel  and  Uralla  District — Glen  Innes  Division. 
Ann.  Rept,  DepL  Mines  N,  S.  Wales  for  1877  [1878],  pp.  108-109 ; 
Ibid,  for  1878  [1879],  pp.  88-89;  Ibid,  for  1880  [1881],  p.  142 ;  Ibid, 
for  1885  [1886],  p.  81 ;  Ibid,  for  1886  [1887],  p.  79;  Ibid,  for  1887 
[1888],  pp.  86-87;  Ibid,  for  1888  [1889],  pp.  97-98;  Ibid,  for  1889 
[1890],  p.  105;  Ibid,  for  1890  [1891],  p.  103;  Ibid,  for  1891  [1892],  p. 
112. 

MCDOUGALL  (L.  A.)  : — 

Acting  Mining  Registrar's  Report  on  the  New  England  District — Emmayille 
Division.     Ibid,  for  1890  [1891],  p.  120. 

PiTTMAK  (E.  P.)  :— 

Report  upon  the  Jingellic  Tin  Lodes.     Ibid,  for  1881  [1882],  pp.  148-144. 

Potts  (P.)  : — 

Mining  Registrar's  Report  on  the  New  England  District — Emmaville  Division. 
Ibid,  for  1891  [1892],  p.  125. 

Reyeb  (E.)  :— 

AUgemeines  Geschichte  des  Zinnes.     Oest.  Zeit.  fur  Berg.  u.  Huttemcesen^ 

1880,  XXVIII,  p. 
Tin  and  its  History.     Mining  Journal,   1879,  XLIX,  p.  1299. 

ROBEBTSOX  (J.  R.  M.)  : — 

The  Bismuth  and  Tin  Deposits  of  Australia.  Trans.  Qeol.  Soc.  Glasgow ^ 
1883,  VII,  Pt.  1,  p.  126. 

ROGEESON  (W.  C.)  : — 

New  England  and  Clarence  District — Glen  Innes  Division.  [Tin  at  Kingsgate, 
Oban,  Mitchell  River,  Wellingrove.]  Ann.  Bept.  Dept.  Mines  N.  8. 
Wales  for  1875  [1876],  pp.  110-111. 

SfiLFP  (T.)  :— 

Mining  Registrar's  Report  on  the  Peel  and  Uralla  District — Deepwater 
Division.     Ibid,  for  1891  [1892],  pp.  119-120. 
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SiiEAHAN  (J.  M.)  : — 

MiniDg  Eegistrar's  Seport  on  the  New  England  District — Emmaville  Division. 
Ihid.for  1885  [1886],  pp.  91-94 ;  Ibid,  for  1886  [1887],  pp.  89-91. 

Slee  (W.  H.  J.)  :— 

Inspector  of  Mines'  Beport.  Tin-fields.  [Tingha,  Cope's  Creek,  Yegetable 
Creek.]  Ann.  Sept.  Depi,  Mines  N.  8.  Wales  for  1880  [1881],  pp. 
212-216. 

Beport  on  Elsmore,  about  eight  miles  from  Emmaville,  also  the  Karoul  and 
other  Tin  Mines.    Ibid,  for  1880  [1881],  pp.  229-230. 

Eeport  on  Cope's  Creek  [Tin-field].     Ibid,  for  1880  [1881],  pp.  230-231. 

Eeport  on  the  Vegetable  Creek  Tin-field.    Ibid,  for  1880  [1881],  pp.  231-236. 

The  Kew  Eagland  Tin-fields.  [Cope's  and  Vegetable  Creeks,  Elsmore.] 
Ibid,  for  1882  [1883],  pp.  109-113. 

[Tin  at  Vegetable  Creek  and  Tingha,  Elsmore.]  Ibid,  for  1884  [1885],  pp. 
123-124. 

[Tin  at  Cope's  and  Vegetable  Creeks.]     Ibid,  for  1885  [1886],  p.  113. 

[Tin  at  Poolamacca  Station,  and  New  England.]     Ibid,  for  1886  [1887],  pp. 

111-112. 
Inspector  of  Mines'  Eeport  on  Vegetable  Creek  Tin-field.     Ibid,  for  1887 

[1888],  pp.  113-114 ;  Ibid,  for  1888  [1889],  pp.  130-131 ;  Ibid,  for  1889 

[1890],  p.  135. 

'  Beport  on  the  Burra  Burra  Gold  and  Tin  Field.     Ibid,  for  1893  [1894],  pp. 
63-64. 

Beport  on  the  new  Gold  and  Tin  Discoveries  at  Burra  Burra.  Ibid,  for  1893 
[1894],  pp.  63-64. 

Stephen  (G.  M.)  : — 

Letter  on  the  Discovery  of  Gold  in  New  Caledonia,  and  Tin  in  New  South 
Wales.     Quart.  Journ.  Geol  Soc.,  1872,  XXVIII,  p.  42. 

Stephens  (D.)  : — 

Australian  and  Tasmanian  Tin  Ore.    Mining  Journal,  1879,  XLIX,  p.  191. 

Stoniee  (G.  a.)  : — 

Beport  on  Tin-bearing  Country  in  tho  County  of  Bourke.     Ibid,  for  1889 

[1890],  pp.  234-235. 
Beport  on  the  Wellingrove  District.     Ann.  Bept.  Depi.  Mines  N.  8.  Wales 
for  1894  [1895],  pp.  136-137,  map. 

Eeport  on  Alluvial  Tin  at  Shannon  Vale.  Ibid,  for  1896  [1896],  pp.  165- 
167,  map. 
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Tatloe  (N.)  :— 

Report  on  the  Property  of  the  Pheasant  Creek  Tin  Syndicate,  New  England. 
N.  S.  Wales  Leg.  Ass,  Fapers,  1883-4,  798-A,  pp.  20-21. 

Tin  :— 

Statistical  and  other  information.  Ann,  Rept,  Bepi,  Mines  N,  S,  Wales  for 
1875  [187G],  pp.  51,  98  ;  Ibid,  for  1876  [1877],  pp.  16-18,  67,  71, 105, 
110  ;  Ibid,  for  1877,  pp.  30-33,  102,  111,  136,  141, 15i ;  Ibid,  for  1878 
[1879],  pp.  20-21 ;  Ibid,  for  1879  [1880],  pp.  34-35, 182, 142,  149,  161 ; 
Ibid,  for  1880  [1881],  pp.  40-41, 149, 157, 169,  212,  229  ;  Ibid,  for  1881 
[1882],  pp.  19-20,  76,  81,  90,  143 ;  Ibid,  for  1882  [1883],  pp.  23,  73  ; 
Ibid,  for  ISBS  [1884],  pp.  30-31,  91,  102;  Ibid,  for  1884  [1885],  pp. 
31-32,  96  ;  Ibid,  for  1885  [1886],  pp.  29-30,  81,  91,  97  ;  Ibid,  for  1886 
[1887],  pp.  36-37,  77,  89,  132 ;  Ibid,  for  1887  [1888],  pp.  42-43,  86 ; 
Ibid,  for  1888  [1889],  pp.  42-43;  Ibid,  for  1889  [1890],  pp.  38-39  ; 
Ibid,  for  1890  [1891],  pp.  40-41 ;  Ibid,  for  1891  [1892],  p.  46  ;  Ibid,  for 
1892  [1893],  pp.  43-44;  Ibid,  for  1893  [1894],  pp.  42-43;  Ibid,  for 
1894  [1895],  pp.  51-52 ;  Ibid,  for  1895  [1896],  pp.  69-61 ;  Ibid,  for 
1896  [1897],  pp.  47-48,  146;  Ibid,  for  1897  [1898],  pp.  62,  63,  195; 
Ibid,  for  1898  [1899],  pp.  72-73,  185. 

Clarke's  Southern  Gold-fields,  pp.  109,  128. 

The  Discovery  of  Tin  in  New  South  Wales.  Mining  Journal,  1872,  XLII, 
pp.  45,  398. 

On  Australian  Tin.     Iron,  1875,  V,  p.  551. 

Mines  and  Min.  Statistics,  1875,  pp.  62-89. 

The  Tin  Mines  of  Australia.     Mining  Journal,  1878,  XLVIII,  p.  483. 

Min,  Products,  1882,  p.  27  ;  Ibid.,  1887,  p.  34. 

TbkgatOV.):— 

Australian  and  Tasmanian  Tin.     Mining  Journal,  1878,  XLVIII,  p.  212. 

IJlbich  (G.  H.  F.)  :— 

Observations  on  some  Tin  Discoveries  in  New  England,  New  South  Wales. 
Quart.  Journ,  Geol,  Soc,  1873,  XXIX,  pp.  5-11. 

Wilkinson  (C.  S.)  : — 

Beport  on  the  Discovery  of  Tin  and  other  Metals  in  the  Burra  Burra  District, 
between  the  Began  and  Lachlan  Bivers.  Queenslander,  1876,  XII  (n.s.), 
23rd  Sept. 

Beport  on  Tin-bearing  Country,  New  England.  Pp.  10,  plates.  N.  S.  Wales 
Leg.  Ass.  Papers,  1873, 181-A.  (Folio.  Sydney,  1873.  By  Authority.) 
Beprinted  in  Mines  and  Min,  Statistics,  1875,  pp.  7C-89. 
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Wilkinson  (C.  S.)  ^continued. 

Tin.  Mines  and  Min,  Statistics,  1875,  pp.  70-89,  118,  119,  12C,  127,  139- 
145. 

Eeport  on  Tin-bearing  Country,  District  of  Inverell.  Enclosing  Eev.  W.  B. 
Clarke's  Eeport  on  Geological  Surveys,  7th  May,  1858.  Pp.  11,  N.  8. 
Wales  Leg,  Ass.,lS72-7S,l76-'A.   (Folio.   Sydney,  1873.  By  Authority.) 

Tin  Deposits  of  New  South  Wales.     Iron,  1874,  III.  pp.  267,  296,  325. 

Tin  Deposits  of  New  South  Wales.     Mining  Journal,  1874,  XLIV,  p.  200. 

Eeport  of  Progress  (Vegetable  Creek  Tin-field).  Ann.  Bept.  Dept.  Mines 
N.  8,  Wales  for  1888  [1884],  pp.  148-152. 

Eeport  on  Mineral  Eeseryes,  Molong  District.  [Gumble  Tin  Lodes.]  Ihid, 
for  1886  [1887],  p.  132. 

Eeport  on  Tin  Lodes  near  Poolamacca,  in  the  Silverton  District,  Now  South 
Wales.     Ihid.  for  1887  [1888],  pp.  141-144. 

Wilkinson  (C.  S.)  and  Dayid  (T.  W.  E.)  :— 

Geological  Map  showing  the  principal  Stanniferous  Leads  in  the  Tingha  and 
Elsmore  Districts.     1895.     Scale,  80  chains  to  1  inch. 


silver. 

Aldcobn  (J.) : — 

Warden's  Eeport  on  theTumut  and  Adelong  District — Queanbeyan  Division. 
[Captain's  Flat.]  Ann.  Bept.  Bept.  Mines  N.  8.  Wales  fbr  1888  [1889], 
p.  91  ;  Ihid.  for  1889  [1890],  p.  80. 

Anderson  (W.)  : — 

Petrographical  Notes  on  the  Eruptive  Eocks  connected  with  the  Silver- 
bearing  Lodes  at  Sunny  Corner,  Mitchell,  near  Bathurst.  JRecords  Geol. 
Survey  N.  8.  Wales,  1889,  I,  Pt.  1 ,  pp.  16-22,  pis.  2,  2  a. 

Eeport  on  Arramagong  Silver-field.  Ann.  Bept.  Dept.  Mines  JV.  S.  Wales 
for  1890  [1891],  p.  266. 

Eeport  on  the  No  Place  Diggings,  near  Jingellic.  Ihid.  for  1890  [1891], 
pp.  266-267. 

Eeport  on  the  Bendithera  Silver-field  and  Currowan  and  Brimbermala  G-old* 
field.     [Bendithera,  Wyanbene.]     Ihid.  for  1891  [1892],  pp.  262-254. 

Eeport  on  the  Wallah  Wallah  Silver  Mine.  Ihid.  for  1891  [1892],  pp. 
259-260. 

Benjamin  (J.)  i — 

Eeport  on  the  Eivertree  Silver-field.    Ihid.  for  1895  [1896],  pp.  65-56. 
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BOOBOOE : — 

Assays  of  Silver-bearing  Ores 'from  Boorook.  Ihid.  for  1878  [1879],  pp. 
31-33 ;  Ihid.for  1879  [1880],  pp.  41-44. 

3BAoa  (H.)  : — 

Mining  Begistrar*s  Beport  on  the  Southern  District — Moruja  Division. 
Ann.  Bept  Dept.  Mines  -ZVr.  S.  Wales  for  1890  [1891],  p.  87  ;  Ibid,  for 
1891  [1892],  p.  102. 

BlTBNE  (F.)  : — 

Mining  Eegistrar's  Beport  on  the  New  England  District — ^Tonterfield  Division. 
[Boonoo  Boonoo.]  Ann,  Bept.  Dept,  Mines  N.  B,  Wales  for  1890 
[1891],  p.  118. 

Canning  (T.)  : — 

Mining  Registrar's  Beport  on  the  Tumut  and  Adelong  District — Captain's 
Flat  Pivision.  Ann.  Bept.  Bept,  Mines  N,  B.  Wales  for  1889  [1890], 
pp.  91-92  ;  Ibid,for\%^  [1891],  pp.  97-98 ;  Ibid,  for  1891  [1892],  pp. 
106-107. 

Cabd  (a.  W.)  :— 

Mineralogical  and  Fetrological  Notes,  No.  1.  [Haloid  Silver  Minerals  from 
Peak  Hill.]     Beeords  Geol,  Survey  N,  S,  Wales,  1893,  III,  Ft.  4,  p.  125. 

Mineral  and  Fetrological  Notes,  No.  4.  [Antimonial  and  Arsenical  Silver 
Ores  from  Armidale.]     Ibid.,  1896,  V,  Ft.  1,  pp.  8-9. 

Caehe  (J.  E.)  : — 

Frogress  Beport  for  1893.  [Moruya.]  Ann,  Bept.  Dept.  Mines  N.  8, 
Wales  for  1894  [1896],  p.  116. 

Beport  on  the  Tuglow  Copper  and  Mt.  Werong  Silver-mines.  Ibid,  for 
1899  [1900],  pp. 

Claskb  (W.)  : — 

Mining  Begistrar's  Beport  on  the  Southern  District — Moruya  Division.  Ibid, 
for  1876  [1877],  p.  100  ;  Ibid,  for  1878  [1879],  p.  116. 

CiniBAN  (J.  F.)  : — 

Mining  Begistrar's  Beport  on  the  New  England  and  Clarence  District — 
Boorook  Division.  Ibid,  for  1880  [1881],  pp.  166-168;  Ibid,  for  1831 
[1882],  p.  103  ;  Ibid,  for  1882  [1883],  pp.  94-95  ;  Ibid,  for  1883  [188i], 
pp.  108-109  ;  Ibid,  for  1884  [1885],  p.  102;  Ibid,  for  1885  [1886],  pp. 
94-95. 

Ditto,  Fairfield  Division.  Ibid,  for  1886  [1887],  pp.  93-95;  Ibid,  for 
1887  [1888],  pp.  98-100  ;  Ibid,  for  1888  [1889],  pp.  112-114  ;  Ibid,  for 
1889  [1890],  pp.  114-115 ;  Ibid,  for  1890  [1891],  pp.  116-118 ;  Ibid,  for 
1891  [1892],  pp.  123-124. 


322  Ikcoi'd^  of  the  Geological  Survey  of  New  South  Wales,  [vol.  vi. 

Daykt  (B.)  :— 

Report  on  the  Boorook  Silver  Mines.     Ibid,  for  1880  [1881],  pp.  45-50. 

Davey  (T.  G.)  :— 

Beport  on  the  Golden  Age  and  Addison  Silver  Mines,  Boorook.  Ibid,  for 
1884[L885],  p.  103. 

Report  on  the  Webb's  Silver  Mine,  Emmaville.  Ann,  Rept,  Bepf,  Mines  JV. 
8.  Wales  for  1836  [1887],  pp.  91-92. 

Datid  (T.  W.  E.)  :— 

Report  on  the  Fairfield  Gold-field.  [Yellow  Creek.]  Ibid,  for  1886  [1887], 
pp.  158-162. 

Report  on  a  Portion  of  the  Sunny  Comer  District.  Ibid,  for  1890  [1891], 
pp.  239-241. 

Daties  (E.)  : — 

Mining  Registrar's  Report  on  the  Peel  and  XJralla  District — Hillgrore 
Division.     [Wollombi.]     Ibid,  for  1891  [1892],  p.  116. 

Dixon  (W.  A.)  :— 

[Treatment  of  Boorook  Silver  Ore.]     Ibid,  for  1878  [1879],  pp.  33-34. 
On  Silver  in  New  South  Wales.    Mining  Journal^  1880,  L,  p.  323. 

Dbake  (P.  M.)  :— 

The  Reduction  Works  of  the  Mount  Stewart  Lead  and  Silver  Mining 
Company,  Leadville,  New  South  Wales.  Trans,  Am,  Inst,  Mining 
Engineers,  1892-93,  XXI,  pp.  874-876;  Eng,  and  Mining  Journal,  1893, 
LV,  No.  10,  p.  225. 

DCCAT  (J.)  : — 

Warden's  Report  on  the  Hunter  and  Macleay  District — Kempsey  Division. 
[Deep  Creek.]  Ann,  Bepf.  Depf,  Mines  JV.  S.  Wales  for  1890  [1891], 
p.  Ill ;  Ibid,  for  1891  [1892],  p.  127. 

POLKT  (T.)  :— 

Warden's  Report  on  the  Southern  District — Burrowa  Division.  [Wallah 
Wallah.]  Ann.  Rept,  Dept,  Mines  and  Agric,  N.  8.  Wales  for  1891 
[1892],  p.  103. 

PllASEB  (W.  W.)  :— 

Warden's  Report  on  the  Peel  and  XJralla  District — Inverell,  Tingha,  and 
Ashford  Divisions.     [Borah,  Ashford.]     Ibid,  for  1891  [1892],  p.  114. 

GODDAHD  (J.  A.)  : — 

Mining  Registrar's  Report  on  the  Bathurst  District — Burraga  Division.  Ibid, 
for  1885  [1886],  pp.  52-53. 
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Gbaham  (J.  B.)  : — 

Warden's  Roporfc  on  the  New  England  District — Northern  Division.  [Fair- 
field.]    Hid.  for  1887  [1888],  pp.  05-98. 

Ditto  and  Clarence  Districts.  [Boorook.]  Hid,  for  1878  [1879],  pp.  90-95 ; 
lUd.for  1879  [1880],  pp.  157-160;  Ibid,  for  1880  [1881],  p.  156;  Ibid, 
for  1881  [1882],  p.  95;  Ibid,  for  1882  [1883],  p.  87;  Ibid,  for  1883 
[1884],  pp.  101-102 ;  I  bid.  for  1885  [1886],  p.  90. 

Ditto.    Tenterfield  Division.     [Fairfield,  White  Eock,  Bed  Bock.]     Ibid,  for 

1888  [1889],  pp.  108-111. 

Ditto.  Tenterfield,  Fairfield,  Dalmorton,  Louisville,  and  Wilson's  Downfall 
Divisions.     [Drake,  Fairfield,  Boonoo  Boonoo,  White  Bock.]     Ibid,  for 

1889  [1890],  pp.  111-113 ;  Ibid,  for  1888  [1889],  pp.  108-111. 

Henet  (W.  E.)  :— 

Mining  Begistrar's  Beport  on  the  New  England  District — Emmaville  Division. 
[Strathbogie  North,  Pye's  Creek.]     Ann.  Bejpt.  Dept.  Mines  N.  8.  Wales 
for  1884j  [1885],  pp.  101-102. 

Isaacs  (J.  W.  S.)  : — 

Mining  Begistrar's  Beport  on  the  Peel  and  TJralla  District — Deepwaler 
Division.     [Castlerag.]     Ibid,  for  1889  [1890],  pp.  104-105. 

JaQUKT  (J.  B.)  : — 

Beport  on  Cullula  Silver-lead  Mine,  near  Tarago.  Ann.  Sept.  Dept.  Mines 
If.  8.  Wales  for  1896  [1897],  p.  135,  plan. 

Beport  on  Mount  Blundell,  Uriarra,  Queanbeyan  District.  Ibid,  for  ISdQ 
[1897],  pp.  139-141. 

Beport  on  Sunnyside  Argentiferous  Copper  Lode,  Wollomombi  Eiver.  Ibid, 
for  1896  [1897],  p.  141. 

Beport  on  Bigby's  Beef,  near  Major's  Creek.  Ibid,  for  1897  [189S],  pp. 
173-174. 

Geology  of  the  Broken  Hill  Lode  and  Barrier  Banges  Mineral  Field,  New 
South  Wales  ;  with  maps,  plates,  and  sections.  Mem.  Qeol.  Survey  N.  8. 
Wales,  Qeol.  No.  6, 1894. 

LiTEHSIDGB  (A.)  : — 

Silver.    Min.  N.  8.  Wales,  1888,  pp.  37-50. 

Macs:ekzie  (G.  S.)  : — 

[Fahlerz  from  Webb's  Mine,  Emmaville.]  Bept.  Austr.  Assoc.  Adv,  8ci., 
1888  [1889],  I,  p.  153. 
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Mabtin  (G.)  : — 

"Warden's  Report  on  the  Peel  and  XJralla  District — GHen  Innes  Division. 
[Vegetable  Creek,  Little  Plant  Creek,  Webb's,  Pye's  Creek.]  Ann, 
Bept  Dept,  Mines  N.  8.  Wales  fir  1886  [1886],  pp.  81-82;  Ibid,  for 
1886  [1837],  p.  80;  Ibid  for  1887  (1888),  p.  87;  Ibid,  for  1888  [1889], 
pp.  98-99;  Ibid,  for  1889  [1890],  p.  106;  Ibid,  for  1890  [1891],  pp. 
103-104  ;  Ibid,  for  1891  [1892],  pp.  112-113. 

Maukskll  (G.)  : — 

Warden's  Report  on  the  Southern  District — Ulladulla,  Panbula,  and  Moruja 
Divisions.  [Moruya,  Wyndham,  Jingera.]  Ibid,  for  1891  [1892],  pp. 
98-94. 

McDouGALL  (L.  A.)  : — 

Acting  Mining  Registrar's  Report  on  the  New  England  District — Emmaville 
Division.     [Webb's.]     Ibid  for  1890  [1891],  p.  120. 

MOBBICSIK  (W.)  : — 

XJeber  edle  Silbererzgange  in  Yerbindung  mit  basischen  Eruptivgesteinen. 
Zeifs.  Frakt  Oeol,  1895,  Heft  I,  pp.  4-10. 

MUBPHT  (8.)  : — 

Mining  Registrar's  Report  on  the  Bathurst  District — Orange  Division. 
[Lewis  Ponds.]  Ann.  Eept.  Dept.  Mines,  N.  8.  JVales  for  1887  [1888], 
p.  51 ;  Ibid  for  1888  [1889],  p.  62  ;  Ibid,  for  1889  [1890],  p.  57. 

NewbUBY  (C.)  : — 

Report  on  the  Treatment  of  the  "  White  Rock  "  Ore  by  the  Luhrig  System, 
for  the  Agent-General  of  New  South  Wales.  Ibid,  for  1891  [1892],  pp. 
44-45. 

Olivbe  (T.)  :— 

Mining  Registrar's  Report  on  the  New  England  District — Wilson's  Downfall 
Division.  [Rivertree,  Wongabah.]  Ann,  Bept,  Dept.  Mines  N.  8.  Wales 
fir  1889  [1890],  p.  114;  Ibid,  for  1890  [1891],  pp.  115-116;  Ibid  for 
1891  [1892],  p.  124. 

RttMAN  (B.  F.)  : — 

Report  on  the  Smelting  Works  at  the  Sunny  Comer  Silver  Mine,  Mitchell's 
Creek.    Ann.  Bept,  Dept.  Mines  N'.  8.  Wales  for  1884  [1885],  pp.  35-86. 

Report  on  Galena  Lode  known  as  "  Meyer's  Reef,"  near  Tarago.  Ibid,  fir 
1898  [1894],  p.  107. 

Report  on  a  Silver-bearing  Lode  (Cuneo's),  the  Peaks,  Burragorang.  Ibid. 
fir  1894  [1895],  pp.  104-105. 

Report  on  the  Silver-mines  at  the  Peaks,  Burragomng.  Ibid,  for  1899 
[1900],  pp. 
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Potts  (F.)  : — 

Mining  Eegtstrar's  Ueport  on  the  New  Knfhmd  District — Emmaville  Division. 
[Webb's.]     Ibid,  for  1801  [1892],  pp.  125-126. 

SCHKABSL  (C.)  : — 

Beport  on  the  Metallurgical  Treatment  of  the  Sulphides  of  the  Barrier 
Eanges.    Pp.  74.     (4to.    Melbourne,  1892.) 

Selfp  (T.)  :— 

Mining  Eegistrar's  Eeport  on  the  Peel  and  XJralla  District — Deepwater 
Division.  [Castlerag,  Pye*s  Creek.]  Ann,  Eept.  Dept.  Mines  N.  8. 
Wales  for  1891  [1892],  p.  119. 

Shaspb  (E.  a.)  : — 

"Warden's  Eeport  on  the  Lachlan  District — Condobolin  Division.  [Melrose, 
Mt.  Tindah.]     Ibid,  for  1888  [1889],  pp.  76-77. 

SUEEHAIT  (J.  M.)  : — 

Mining  Registrar's  Report  on  the  New  England  District — ^Emmaville  Division. 
[Webb's.]     Ibid,  for  1886  [1 887],  pp.  91-92. 

SiLVEB  : — 

Analyses  of  Silver  Ores.  Ann,  Rept,  Bept,  Mines  N,  S,  Wales  for  1878 
[1879],  pp.  31-38;  Ibid,  for  1879  [1880],  pp.  4lHfc4 ;  Ibid,  for  1880 
[1881],  pp.  51-53;  Ibid,  for  1881  [1882],  pp.  22-28;  Ibid,  for  1882 
[1883],  pp.  16-17, 25  ;  Ibid,  for  1883  [1884],  pp.  38-34 ;  Ibid,  for  1884 


Ibid,  for  1885  [1886],  pp.  32-38;  Ibid,  for  1886 
Ibid,  for  1887  [1888],  pp.  36-40 ;  Ibid,  for  1888 
Ibid,  for  18S9  [1890],  pp.  34-37 ;  Ibid,  for  1890 
Ibid,  for  1891  [1892],  pp.  40-^5 ;  Ibid,  for  1892 
Ibid,  for  1893  [1894],  pp.  39-42 ;  Ibid,  for  1894 
Ibid,  for  1895  [1898],  pp.  54-58 ;  Ibid,  for  1896 
Ibid,  for  1897   [1898],  pp.  59-62,  194;  Ibid,  for 


[1885],  pp.  36-39 
[1887],  pp.  31-36 
[1889],  pp.  36-42 
[1891],  pp.  35-40 
[1893],  pp.  39-43 
[1895],  pp.  49-51 
[1897],  pp.  45-47 
1898  [1899],  pp.  66-69, 182-183. 

Mines  and  Min,  Stai.,  1875,  p.  93. 

Indust.  Progress  N,  S,  Wales^  1871,  p.  444. 

Min.  Prod.,  1882,  pp.  30-31 ;  Ibid.,  1887,  pp.  40-41. 

Sleb  (W.  H.  J.)  :— 

Report  on  the  Boorook  Silver  Mines.  Ann.  Bept,  Dept,  Mines  N.  8,  Wales 
for  18S0  [1881],  pp.  215-216,  236-237. 

Inspector  of  Mines'  Report.  [Silver  at  Sunny  Corner,  Melrose  Ranges, 
Boorook,  Plant  Crecik,  Emmaville,  Severn  River,  Scone,  Waverley.]  Ibid, 
for  1884  [1885],  pp.  1)7-119. 
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Slee  (W.  II.  J.) — continued, 

Eeport  on  the  Gold  and  Silver  Mines  at  Captain's  Flat.  Ibid,  for  1885  [1886], 
pp.  112-118. 

luapoctor  of  Mines'  Report.  [Silver  at  Broken  Hill,  Pinnacle,  fiockwell 
Paddock,  Puraamoota.]     Ibid,  for  1886  [1887],  pp.  108-111. 

Ditto.  [Silver  at  Back  Creek,  Lewis  Ponds,  Broken  Hill.]  Ibid,  for 
1887  [1888],  pp.  111-113. 

Ditto.  [SQver  at  Vegetable  Creek,  Pye's  Creek.]  Ibid,  for  1888  [1889], 
p.  130. 

Ditto.  [White  Rock,  Fairfield,  Eivertreo,  Emmaville,  Wiseman's  Creek.] 
Ibid,  for  1889  [1890],  p.  134. 

Beport  on  the  new  rush  at  Back  Creek  and  the  Lake  George  Mining 
Company's  Property  at  Captain's  Flat.     Ibid,  for  1896  [1897],  p.  67. 

Eeport  on  the  Overflow  Silver  Mines,  Bobadah.  Ibid,  for  1896  [1897],  pp. 
70-71. 

Eeport  on  important  discoveries  of  Gold,  Silver,  and  Lead  Deposits  in  the 
southern  parts  of  the  Monaro  District.     Ibid,  for  1898  [1899],  pp.  96-98. 

Smith  (T.  A.):— 

"Warden's  Eepoit  on  the  Bathurst  District — Tucna  and  Mitchell  Divisions. 
[Mt.  Costigan,  Cordillera,  Sunny  Corner.]  Ibid,  for  1887  [1888],  p.  49 ; 
Ibid,  for  1888  [1889],  p.  58. 

Ditto.  [Sunny  Comer.]  Ibid,  for  1884  [1885],  pp.  52-53 ;  Ibid,  for 
1885  [1886],  pp.  47^8;  Ibid,  for  1886  [1887],  p.  52. 

S5APE  (P.)  :— 

Warden's  Eeport  on  the  Mudgee  District — Gulgong  Division.  [Denison 
Town.]  Ibid,  for  1882  [1883],  pp.  49-50;  Ibid,  for  1883  [1884],  pp. 
60-61. 

Spence  (J.  B.) 

Mining  Begistrar's  Eeport  on  the  Tumut  and  Adelong  District — Cooma 
Division.     [Bredbo,  Big  Badja  Eiver.]     Ibid,  for  1888  [1889],  p.  97. 

Steel  (W.  A.)  :— 

"Warden's  Eeport  on  the  New  England  District — Tonterfield,  Pairfield,  Lions- 
ville,  and  Wilson's  Downfall  Divisions.  [Eivertree.]  Ibid,  for  1891 
[1892],  pp.  122-123. 

Stonier  (G.  A.) : — 

Eeport  on  the  Silver  Finds  near  Inverell.  [Borah  Creek,  The  Brothers, 
Swanbrook.]     Ibid,  for  1891  [1892],  pp.  261-262. 
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Wilkinson  (C.  S.): — 

Eeporfc  on  the  Gold  and  Silver-bearing  Lodes  at  Jerrara.     Ann,  Bept  DepU 
Mines  N.  8,  Wales  for  1886  [1887],  pp.  131-132. 

Eeport  on  Mineral  Beserves,  Molong  District.     [Gamble.]     Ibid,  for  1886 
[1887],  pp.  132-134. 

Beport  on  the  Mudgeo  and  Gulgong  District.     [Broombee.]    Ibid,  for  1886 

[1887],  pp.  134-139. 
Beport  on  the  Silver  Lodes  at  Mitchell.    Ibid,  for  1886  [1887],  pp.  139-144. 

Wilkinson  (C.  S.)  and  Slee  (W.  H.  J.)  : — 

Prospecting  Board — Progress  Beports  [on  Fairfield,  Drake,  White  Bock,  Bed 
Bock,  Mt.  Bossitter].     Ibid,  for  1889  [1890],  pp.  199-200. 

Wilkinson  (B.)  : — 

Mining  Begistrar's  Eoport  on  the  New  England  District — Lionsville  or 
Solferino  Division.     [Yulgilbar.]     Ibid,  for  1890  [1891],  p.  119. 

WiLSHIBE  (F.  B.)  :— 

Warden's  Beport  on  the  Southern  District — Berrima  Division.  [Towrang.] 
Ibid,  for  1885  [1886],  p.  72  ;  Ibid,  for  1887  [1888],  p.  75. 

Wood(H.):— 

Silver.    Min,  Frod,,  1882,  pp.  30-31 ;  1887,  pp.  40-41. 

WooBE  (J.  C.)  : — 

Warden's  Beport  on  the  Tumut  and  Adelong  District — Queanbeyan  Division. 
[Captain's  Flat  ]  Ann.  Bept,  Bept.  Mines  If.  S,  Wales  for  1887  [1883], 
pp.  81-82. 

WOTTON  (W.  J.  E.)  :— 

Warden's  Beport  on  the  Mudgee  District — ^DenisonTown  Division.  [Mount 
Stewart.]     Ibid,  for  1891  [1892],  pp.  77-78. 

Wbight  (T.  G.)  :— 

Mining  Begistrar's  Beport  on  the  Bathurst  District — Mitchell  Division. 
[Sunny  Comer.]  Ibid,  for  1885  [1886],  p.  52 ;  Ibid,  for  1886  [1887], 
pp.  53-54 ;  Ibid,  for  1887  [1888],  pp.  50-51 ;  Ibid,  for  1888  [1889],  p. 
61 ;  Ibid,  for  1890  [1891],  p.  62 ;  Ibid,  for  1891  [1892],  p.  69. 

ToiJNO  (L.  H.  G.]  :— 

Beport  on  the  Boorook  Silver  Mines.    Ibid,  for  1878  [1879],  pp.  35-42,  plates. 

Beport  on  the  Geology  of  the  Country  between  Moruya  and  Bateman's  Bay. 
I  bid.  for  1879  [1880],  pp.  223-225. 

Beport  on  the  Silver-bearing  Deposits  on  Munja  Creek,  Macleay  Biver. 
Ibid,  for  1880  [1881],  pp.  250-252. 

K 
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LEAD. 

Many  references  to  Reports  on  this  metal  will  be  found  under  the  heads  **  Silver"  and  '* Broken 

Hill,"  which  should  also  be  consulted. 

Jaquet  (J.  B.)  . — 

Beport  upon  the  Deposit  of  Galena  at  Belconon,  near  Queanbejan.     Ann. 

Rept,  Dept.  Mines  N,  S.  Wales  for  1893  [1894],  p.  119. 
Beport  on  Mount  Blundell,  XJriarra,  Queanbeyan  District.     Ibid,  for  1896 

[1897],  pp.  139-141. 
Eepopt   on   CuUulla  Silver- Lead  Mine.      Ibid,  for  1899   [1897],  p.    135, 

sections. 

Lkad  : — 

Analyses,  <kc.  Ann.  Rept,  Dept,  Mines  N.  8,  Wales  for  1879  [1880],  pp.  45- 
46  ;  Ibid,  for  1880  [1881],  p.  56;  Ibid,  for  1881  [1882],  p.  23;  Ibid,  for 
1882  [1883],  p.  30  ;  Ibid,  for  1883  [1884],  p.  39  ;  Ibid,  for  1885  [1886], 
p.  38 ;  Ibid,  for  1886  [1887],  pp.  35-36;  Ibid,  for  1887  [1888],  p.  41 ; 
Ibid,  for  1888  [1889],  p.  42 ;  Ibid,  for  1889  [1890],  p.  37 ;  Ibid,  for 
1890  [1891],  p.  38;  Ibid,  for  1891  [1892],  p.  44;  Ibid,  for  1892  [1893], 
pp.  42-43;  Ibid,  for  1893  [1894],  pp.  41-42  ;  Ibid,  for  1894  [1895],  p. 
51;  Ibid,  for  1895  [1896],  p.  69;  Ibid,  for  1896  [1897],  p.  46 ;  Ibid, 
for  1897  [1898],  p.  60;  Ibid,  for  1898  [1899],  pp.  66,  67,  68, 188. 

Min.  Froducts,  1882,  p.  32  ;  Ibid.,  1887,  pp.  40-41. 

LiTERSIDGE  (A.)  : — 

Lead.    Min.  N.  8.  Wales,  1888,  pp.  62-66. 

PiTTMAN  (E.  P.)  :— 

Eeport  on  Galena  Lode  known  as  Meyer's  Keef,  CuUuUa.  Ann,  Bept.  Dept, 
Mines  N.  8,  Wales  for  1893  [1894],  p.  107. 


BROKEN  HILL. 

It  was  thought  advisable  to  compile  a  separate  list  of  references  to  this  interesting  and  important 

Mining  Distriot. 
Adams  (R.  D.)  : — 

Silver-mining  in  Australia.     Mining  Journal,  1883,  LIII,  No.  2512,  p.  1193. 

Mining  in  New  South  Wales.     Ibid.,  1884,  LIV,  No.  2541,  p.  522.    [Barrier 

Banges  Silyer  Mines.] 

Silver-mining  in  New  South  Wales.     Ibid.,  1884,  LIV,  No.  2546,  p.  669 ; 

No.  2569,  p.  1333 ;    1885,  LV,  No.  2614,  p.  1082 ;    1888,  LVIII,  No. 
2770,  p.  1078. 

Silverton,  New  South  Wales.    Ibid.,  1984,  LIV,  No.  2567,  p.  1277. 
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ALDRIDaE  (A.)  : — 

[Newspaper  Eeports  on  the]  Aldridge  Collection  of  Mineral  Specimens  at 
Broken  Hill,  from  the  Barrier  District  of  New  South  Wales.  Pp.  24. 
(8vo,     Broken  Hill,  n.d.  [1892].) 

AnDEHSON  (W.)  : — 

^Report  on  Water  Supply  for  Broken  Hill.  Ann.  Bept  Dept- Mines  i^.  S, 
Wales  for  1891  [1892],  pp.  254f-259,  with  map. 

ASHCBOFT  (E.  A.)  : — 

The  Treatment  of  Broken  Hill  Sulphide  Ores  by  Wet  Extraction  Processes, 
and  the  Electrolytic  Deposition  of  Zinc.  Proes,  Inst.  Mining  and 
Metall,  1897-98,  VI,  pp.  282-387. 

Austin  (J.  B.)  : — 

Mining  in  South  Australia.     Mining  Joumaly  1883,  LIT,  No.  2489,  p.  537. 

[Discovery  of  Silver  at  Barrier  Kanges.] 
The  Barrier  Eanges  Silver  District.     Ibid.,  1884,  LIV,  No.  2666,  p.  965. 

Babnett  (A.  N.)  : — 

Warden's  Report  on  the  Broken  Hill,  Silverton,  Euriowie,  and  Mount  Gipps 
Divisions,  Albert  District.  Ann.  Sept.  Dept.  Min^  N.  8.  Wales  for 
1889  [1890],  pp.  122-124;  Ibid,  for  1890  [1891],  pp.  125-126. 

Babbieb  Banoes  : — 

Australian  Silver-mining.     The  new  Silver  District  in  the  Barrier  Banges. 

Mining  Journal,  1884,  LIV,  No.  2554,  p.  911. 
Mining  Progress  in  Queensland.     Ibid.,  1884,  LIV,  No.  2563,  p.  1156. 
Notes  from  Australia,    Ibid.,  1886,  LVI,  No  2631,  p.  109. 
The  Silver-mining  Industry  of  New  South  Wales.     Ibid.,  1884,  LIV,  No. 

2564,  p.  1193. 
The  Australian  Nevada.     Ibid.,  1885,  LV,  No.  2589,  p.  397.     [Abstract  of 

Beport  by  C.  S.  Wilkinsok,  q.  v.'] 

Silver-mining  in  the  Barrier  Banges.    The  Broken  Hill  Proprietary  Company. 

Ibid.,  1887,  LVn,  No.  2719,  pp.  1183-1184.    [Prom  the  Sydney  Morning 
Herald.'] 

BaBBIBB  SirVEB-FIKLl)  : — 

The  Barrier  Silver-field.  Beview  of  the  Tear.  Austr.^  Mining  Standard, 
1889,  n,  No.  72,  pp.  5-7. 

Bate  (H.  G.)  :— 

Broken  Hill  Vughs — Occurrence  and  some  probable  Causes.  Trans.  Austr. 
Inst.  Mining  Engineers,  1895,  III,  pp.  192-197. 

Beok  (R.)  : — 

Beitnge  zar  ¥!enntm88  Ton  Broken-bill.  Zeitsehrift\fur  Prakt,  Geohgie, 
1899,  Heft  3,  pp.  65-71. 
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BsROEi^T  (     .)  : — 

A.  W.  Stelzner's  Ansicht  von  der  Systematischen  Zugehorigkeit  der  Granat- 
Bleiglanzlagerstatten  von  Broken  Hill.  Zeilschrifl  fur  Frakt.  Geologie^ 
1897,  Heft  9,  pp.  314r-3l6. 

BOIALL  (G.  E.)  : — 

The  Barrier  Eange  Silver-field.  Engineering  and  Mining  Journal^  1892,  LIV, 
No.  50,  p.  340. 

BaoKEN  Hill  : — 

The  Great  International  Exhibition  of  Mining  and  Metallurgj,  London,  1890. 
New  South  Wales  Courts.  (Second  notice.)  The  Broken  Hill  Proprietary 
Company  (Limited).     Mining  Journal,  1890,  LX,  No.  2874,  p.  1088. 

Broken  Hill  Notes.     Attsfr,  Mining  Standard,  1890,  II,  No.  73,  p.  9. 

BBOEEir  Hill  Block  10 : — 

The  Broken  Hill  Block  10.  Austr.  Mining  Standard,  1892,  VII,  No.  177, 
pp.  190,  191. 

Bboeen  Hill  Bobk  : — 

[Diary  of  Diamond  Drill  Bore  at  Broken  Hill.]  Ann,  Sept,  Dept,  Mines 
iV.  S.  Wales  for  1887  [1888],  p.  191 ;  Ibid  for  1888  [1889],  p.  218 ; 
Ibid  for  1889  [1890],  p.  152  ;  Ibid  for  1890  [1891],  p.  161. 

Bboken  Hill.    Lead-poisoxing  : — 

Beport  of  Board  appointed  to  Inquire  into  the  Prevalence  and  Prevention  of 
Lead-poisoning  at  the  Broken  Hill  Silver-lead  Mines,  to  the  Honorable 
the  Minister  for  Mines  and  Agriculture.  jV.  8.  Wales  Leg,  Council 
Papers,  1893,  C.  133— A.     (Folio.     Sydney,  1893.    By  Authority.) 

Bboken  Hill  Minebalb  : — 

Broken  Hill  Minerals.  Mr.  E.  W.  Aldridge's  Collection.  Austr.  Mining 
Standard,  1892,  VII,  No.  186,  p.  824 ;  No.  187,  p.  339. 

Bboken  Hill  Mines  : — 

The  Broken  Hill  Mines.     Austr,  Mining  Standard,  1892,  VII,  No.  180, 

p.  239. 
The  Broken  Hill  Mines.     Copper  and  Gold.    Austr,  Mining  Standard,  1892, 

VIII,  No.  216,  p.  380, 
Some  of  our  Outside  Mines  near  Broken  Hill.    Austr.  Mining  Standard^ 

1889, 1,  No.  48,  p.  15. 
The  Broken  Hill  Mines.     Austr.  Mining  Standard,  1889, 1,  No.  48,  p.  4. 
The  Broken  Hill  Mines.    Austr.  Mining  Standard,  1890,  II,  No.  75,  p.  15. 

Bboken  Hill,  Sulphides  : — 

Treatment  of  Sulphides  at  Broken  Hill.  Engwering  rni  Mining  Joum., 
1893,  LVI,  No.  13,  p.  322. 
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Broken  Hill  Proprietary  Co.  : — 

The  Broken  Hill  Proprietary  Company  (Limited).  Engineering  and  Mining 
Journ.,  1889,  XLVIII,  No.  14,  pp.  292,  293. 

Broken  Hill  Water  Supply  : — 

Beport  from  the  Select  Committee  on  the  Broken  Hill  Water  Supply  Bill ; 
together  with  the  Proceedings  of  the  Committee,  Minutes  of  Evidence, 
and  Appendix.  2^,  8,  Wales  Legislative  Assembly  Papers,  1888-89, 
811-A,  pp.  35,  and  plan.     (Folio.     Sydney,  1889.    By  Authority.) 

Eeport  from  the  Select  Committee  on  the  Broken  Hill  Water  Supply  Bill ; 
together  with  the  Proceedings  of  the  Committee  and  Minutes  of  Evidence. 
jV.  8.  Wales  Legislative  Assembly  Papers,  1889,  451 — A,  pp.  9.  (Folio, 
Sydney,  1889.     By  Authority.) 

Brown  (H.  T.  L.)  :— 

Eeport  upon  the  Albert  Gold-field,  together  with  a  description  of  the 
geological  formation  of  the  Paroo,  Warrego,  and  Culgoa  Districts  north 
of  the  Darling  River,  especially  with  reference  to  the  existence  of 
Artesian  Water,  &c.  N,  8,  Wales  Parliamentary  Papers,  1881,  427 — A, 
(Folio.     Sydney,  1881.     By  Authority.) 

Brown  (W.)  : — 

Warden's  Eeport  on  the  Silverton  Division,  Albert  District.  Ann,  Pept. 
Bept.  Mines  If,  8.  Wales  for  1884  [1885],  pp.  107,  108;  Ibid,  for  1885 
[1886],  pp.  101-102  ;  Ibid,  for  1886  [1887],  pp.  101-102  ;  Ibid,  for  1S87 
[1888],  pp.  104^105;  Ibid,  for  1888  [1889],  pp.  121-122;  Wilcannia 
Division,  Albert  District.     Ibid,  for  1889  [1890],  p.  124. 

Card  (G.  W.)  :— 

Mineralogical  and  Petrological  Notes,  No.  2.     [Covellite  from  Broken  Hill, 

Mimetite.]     Becords  Geol,  8urcey  N.  8,  Wales,  1894,  IV,  Pt.  1,  p.  20.  . 
Ditto,     No.  3.     [Marshite  and  Iodide  of  Silver  from  Broken  Hill]     Hid,, 

1895,  IV,  Pt.  3,  p.  131. 
Ditto,    No.  4.     [Stolzite  and  Nantokite  from  Broken  Hill.]     Ibid,,  1896,  V^ 

Pt.  1,  p.  8. 
Ditto,    No.  6.     [Stolzite  from  Broken  Hill.]     Ibid.,  1897,  V,  Pt.  3,  p.  122. 

Carne  (J.  E.)  : — 

Notes  on  the  Mineral  Eesources  of  New  South  Wales,  as  represented  at  the 
Melbourne  Centennial  Exhibition  of  1888.  Records  Geol,  Survey  N,  8. 
Wales,  1889,  T,  Pt.  2,  pp.  33-114.   [Barrier  Eanges  Silver-field,  pp.  52-59.] 

Chemical  Science  Committee  : — 

The  State  and  Progress  of  Chemical  Science  in  Australasia,  with  Special 
Beference  to  G-old  and  Silver  Appliances  used  in  the  Colonies  and  else- 
where.   Procs,  Atutr.  Assoc.  Adv.  Sci.,  1890,  II,  pp.  283-292. 
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CoNBAJf  (T.  W.)  :— 

The  Broken  Hill  Sulphide  Ores.     Ausfr.  Mining  Standard,  1891,  YI,  Nos. 
168, 159,  p.  14. 

C0B»ISH  (T.)  : — 

Australian  Silver  Mines.    Mining  Journal,  1887,  LVII,  No.  2690,  p.  313. 

Day  (J.  W.)  :— 

Mining  Eegistrar's  Eeport  on  the  Tibooburra  Division,  Albert  District.     Ann, 
Bept.  Dept,  Mines  N.  8,  Wales  for  1889  [1890],  pp.  125,  126. 

De  Boos  (C.)  :— 

Warden's  Beport  on  the  Milparinka  Division,  Albert  District.     Ann.  Bept. 

Bept,  Mines  N,  S.  Wales  for  1887  [1888],  pp.  105-107. 
Warden's  Beport  on  the  Milparinka  Division,  Albert  District.    Ann,  Bept, 

Bept,  Mines  N,  8.  Wales  for  1888  [1889],  pp.  120,  121. 

Dixon  (S.)  : — 

On  a  Subterranean  Water  Supply  for  the  Broken  Hill  Mines.     Trans,  B,  8oc, 
8.  Austr,,  1891,  XIV,  Pt.  2,  pp.  200-209,  pi.  10. 

DRi^E  (F.  M.)  :— 

The  Broken  Hill   Mines,   New   South   Wales.     Engineering  and  Mining 
Journ,,  1890,  L,  No.  10,  pp.  271,  272. 

Dudley  (F.)  : — 

A  Mining  Puzzle.     Trans,  Austr,  Inst,  Mining  Engineers,  1894, 1,  pp.  111- 
118. 

Duw  (W.  S.)  :— 

Bibliography  of  the  Geology,  Ac,  of  the  Barrier  Eanges  District.     Geol, 
Burvey  N.  8,  Wales,  Geol,  Mem,  No.  5, 1894,  App,  II,  pp.  142-149. 

ElSFELDEB  (G-.)  : — 

Der  Silber-,  Blei-,  und  Zinkbergbau  von  Broken    Hill  in  N.  S.  Wales. 
Berg-  und  Huttenm,  Zeif,,  1898,  Nos.  48,  49,  51. 

FissuBE  Lode  . — 

Fissure  Lode  or  Deep  Lead.     Austr,  Mining  Standard,  1 890,  IV,  No.  84,  pp. 
12, 13. 

Gibson  (W.  G.)  :— 

The  Corona  Lode.     Austr,  Mining  Standard,  1890,  IV,  No.  87,  p.  16. 

The  Nuntherungie  Silver-field.     Austr,  Mining  Standard,  1890,  IV,  No.  109, 
p.  6. 

GOWEB  (G.  H.)  :— 

Warden's  Eeport  on  the  Silverton  and  Thackaringa  Divisions,  Albert  District. 
Ann,  Bept.  Bept.  Mines  N,  8.  Wales  for  1888  [1884],  pp.  113, 114. 
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Gbeenwat  (^T.  J.)  : — 

Treating  Sulphide  Ores  at  Broken  Hill,  N.S.W.  Engineering  and  Mining 
Journal,  1893,  LVI,  No.  20,  p.  499 ;  Ausir,  Mining  Standard,  1893,  IX, 
No.  253,  pp.  623-624.. 

Hammond  (P.  T.)  : — 

On  a  Supposed  Sulpho- carbonate  of  Lead  from  the  Australian  Broken  Hill 
Consols  Mine,  Broken  Hill.  Records  Oeol,  Survey  N,  S.  Wales,  1895, 
IV,  Pt.  4,  pp.  163-166. 

Hlawatsch  (C.)  : — 

TJeber  den  Stolzit  und  ein  neues  Mineral  "Raspit"  von  Broken  Hill.  Ann, 
K.  K.  Naturalist  Hofmus.  Wien,  1897,  XII,  Heft  1,  pp.  33-41,  pi.      . 

English  Translation  in  Records  Oeol,  Survey  N,  S.  Wales,  1898,  VI,  Pt.  1, 
pp.  61-61,  pi.  7. 

Ejumme  Flachen  und  Aetzerscheinungen  am  Stolzit.  Element  Po  des  Easpit. 
Zeifs.  Kryst.  und  Mineral.,  1899,  XXXI,  Heft  1,  pp.  1-10,  pi.  1. 

Iota: — 

Australian  Mining  Progress.  Mining  Journal,  188i,  LIV,  No.  2,673,  p.  1449. 
[Silverton  and  District.] 

The  Silver-bearing  Lodes  of  the  Barrier  Ranges.  Mining  Journal,  No.  I, 
1884,  LIV,  No.  2669,  pp.  1333,  1334 ;  No.  II,  1884,  LIV,  No.  2670,  p. 
1361 ;  No.  Ill,  1884,  LIV,  No.  2,671,  p.  1389. 

Jack  (R.  L.)  : — 

Notes  on  Broken  Hill.  Queensland  Parliamentary  Papers,  1891,  C.A. — 66. 
(Folio.     Brisbane,  1891.     Bj  Authority  ) 

Jamieson  (M.  B.)  and  Howell  (J.)  : — 

Mining  and  Ore  Treatment  at  Broken  Hill,  N.S.W. ;  with  an  abstract  of  the 
Discussion  upon  the  Paper.  Excerpt,  Minutes  Proc  Inst.  Olv.  Eng,, 
1892-93,  CXIV,  Pt.  4,  pp.  68,  sections,  <?c. 

Jaquet  (J.  B.) : — 

[Report  on  the  Nuutherungie  Silver-field.]  Ann,  Rept.  Dept.  Mines  and 
Agric.  iV  S.  Wales  for  1892  [1893],  pp.  138,  139. 

[Report  on  the  "White  Cliffs  Opal-field.]     Ann.  Rept.  Dept.  Mines  and  Agric, 

N.  S.  Wales  for  1892  [1893],  pp.  140-142. 
[Report  on  the  Broken  Hill  Platinum  Deposits.]     Ann.  Rept.  Dept.  Mines 

and  Agric,  N.  S.  Wales  for  1892  [1893],  pp.  142-145. 
Geology  of  the  Broken  Hill  Lode  and  Barrier  Ranges  Mineral  Field,  New 

South  Wales,  with  maps,  plates,  and  sections,  pp.  ix,  149,  Mem.  Geol 

Survey  N.  S.  Wales,  Oeol.   No.  6.     (4to.     Sydney,  1894.) 
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Jukes  (J.  B.)  : — 

A  Sketch  of  the  Physical  Structure  of  Australia,  so  far  as  it  is  at  present 
known.     (870.    London,  1850.) 

[Geology  of  Barrier  Eanges,  pp.  52,  53.] 

JuycTioir  Mine  : — 

The  Junction  Mine.    Austr,  Mining  Standard^  1889,  T,  No.  51,  p.  17. 

KiKO  (C.  McA.)  :— 

Warden's  Report  on  the  Milparinka  Division,  Albert  District.  Ann,  Bept, 
JDept  Mines  N,  S.  Wales  for  1882  [1883],  pp.  98-99;  Ibid,  for  1893 
[1894],  pp.  115-116 ;  Ibid,  for  1884  [1885],  pp.  108-109  ;  Ibid,  for  1885 
[1886],  p.  103  ;  Ibid,  for  1886  [1887],  p.  103. 

KiKO  (B.  C.)  :— 

Mining  Registrar's  Report  on  the  Mount  Browne  Division,  Albert  District. 
Ibid,  for  1882  [1888],  pp.  99-100  ;  Ibid,  for  18^3  [I88t],  p.  116  ;  Ibid, 
for  1884  [1885],  p.  109;  Ibid,  for  1885  [1886],  p.  104;  Ibid,  for  1886 
[1887],  p.  104. 

Kbusch  (P.)  : — 

Die  Broken  Hill— Lagerstatten.      Zeits.  Frakf.  Oeol,  1897,  III,  pp.  94-98. 

Wo  kommt  die  den  Broken  Hill-Lagerstatten  der  Granat  vor  (?).  Zeits. 
Frakt,  Geol,,  1898,  Heft.  11,  p.  892. 

Leibius  (A.) : — 

Anniversary  Address  delivered  to  the  Royal  Society  of  N.  S.  Wales,  6th  May, 
1891.     Joum,  B.  Soc.  N.  S.  Wales  fur  1891  [1892],  XXV,  pp.  1-45. 
[Zinc  Ores  at  Broken  Hill,  p.  44.] 

Liv£B8inG£  (A.) : — 

Notes  on  some  New  South  Wales  Silver  and  other  Minerals.  Joum.  B,  Soc, 
iV.  8,  Wales  for  1886  [1837],  XX,  pp.  231-233. 

The  Minerals  of  New  South  Wales.     (8vo.    London  and  Sydney,  1888.) 

[Occurrence  at  Barrier  Ranges  of— Native  silver,  p.  37  ;  stephanite  and 
polybasite,  p.  88 ;  kerargyrito,  pp.  40,  41 ;  bromargyrite,  p.  41 ; 
embolite,  p.  41 ;  iodargyrite,  pp.  41,  42 ;  argentiferous  ores,  pp. 
44r-46 ;  native  copper,  p.  53 ;  cuprite,  p.  54 ;  malachite,  p.  55 ; 
cerussite,  p.  63 ;  anglesite,  p.  64 ;  galena,  p.  65 ;  lead  vanadate, 
p.  66  ;  native  bismuth,  p.  67 ;  tin,  p.  83  ;  siderite,  p.  99 ;  pyrrhotine, 
p.  105 ;  cobaltif erous  iron  oxide,  p.  1 10 ;  cobalt,  p.  112 ;  gypsum, 
p.  164 ;  barytesi  p.  165 ;  chrysolite,  p.  178 ;  fibrolite,  p.  182 ; 
talc,  p.  191.] 
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LivEBSiDOB  (A.) — continued. 

On  some  New  South  "Wales  and  other  Minerals.  (Note  No.  G.)  Journ,  B. 
Soc,  JV:  8.  Wales  for  1891  [1892],  XXXV,  pp.  234r-241.  [Broken  Hill 
Minerals.] 

Nantokite  from  New  South  "Wales.  Min,  Mag,,  1894,  X,  No.  48.,  pp. 
826-327. 

Boleite,  Nantokite,  Kerargyrite,  and  Cuprite  from  Broken  Hill,  N.  S.  Wales. 
Journ,  B,  Soe.  iT.  8,  Wales  for  1894  [1895],  XXVIII,  pp.  94-98,  pi.  2. 

On  some  New  South  Wales  and  other  Minerals.  (Note  No.  7).  [Plumbiferous 
apatite,  chrysocolla,  and  zinciferous  galena,  <&e.,  from  Broken  Hill.] 
Ibid,  for  1895  [1896],  XXIX,  pp.  316-325. 

Loiris  (H.) : — 

A  Treatise  on  Ore  Deposits.  (Svo.  London,  1896.)  [Broken  Hill,  pp. 
158-160,  652-659.] 

Mackenzie  (G.  S.)  : — 

Notes  on  the  composition  of  Fahlerz  and  Embolite  from  New  South  "Wales, 
Bej>t,  Austr.  Assoc,  Adv,  Sci,,  1888  [1889],  I,  pp.  153-154. 

Maitlakd  (E.  L.)  : — 

"Warden's  Report  on  the  Milparinka  Division,  Albert  District.  Ann,  Bepf, 
Dept,  Mines  N,  8.  Wales  for  1889  [1890],  pp.  124  125;  Ibid,  for  1890 
[1891],  pp.  127-128 ;  ibid,  for  1891  [1892],  pp.  138-139. 

Mabsh  (C.  W.)  :— 

Geological  Notes  on  the  Barrier  fianges  Silver-field.     Journ.  B,  Soc.  N,  8, 

Wales  for  1890,  XXIV,  Pt.  2,  pp.  177-195. 
On  Native  Copper  Iodide  (Marshite)  and  other  Minerals  from  Broken  Hill, 

N.  S.  Wales.     Journ,  B.  Soc,  IT.  8.  Wales  for  1892  [1893],  XXVI, 

pp.  326-332. 
Probable  relation  between  the  Zinciferous  Sulphide  Ores  and  the  Oxidised 

Ores  of  the  Broken  Hill  Lode.     Trans,  Austr,  Inst.  Mining  Engineers, 

1, 1894,  pp.  56-65. 

Notes  on  some  Broken  Hill  and  other  Barrier  Minerals.  Ibid,,  1897,  IV, 
pp.  138-159. 

McKay  (J.  E.)  :— 

A  rare  Mineral  [Chloride  of  Copper  from  Broken  Hill].  Ann.  Bepf,  8. 
Austr,  School  of  Mines  for  1893  [1894],  p.  172. 

MiEBS  (H.  A.) : — 

[On  Marshite  from  Broken  Hill.]    Zeits.  Kryst.  Min.,  1S94,  XXIV,  p.  207. 
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Mineral  Census  op  Australasian  Association  Committee: — 

Minerals  of  New  South  Wales.  Proe.  Austr,  Assoc,  Adv.  Science,  1890,  II, 
pp.  205-216. 

[Mentions  Barrier  Eanges*  Minerals.] 

MiNGAYE  (J.  C.  H.)  : — 

Notes  on  some  Minerals,  &c.  Journ.  B.  Soc,  N.  S.  Wales  for  1889  [1890], 
XXIII,  pp.  326-328. 

[Platinum  from  Broken  Hill  District,  pp.  826,  327.] 
[Report  on  Bulk  Assays  for  Platinum.]     Ann,  Rept.  Dept.  Mines  and  Agric. 

N.  S.  Wales  for  1891  [1R02],  pp.  276,  277. 
Eeport  on  the  Platinum-bearing  Minerals  at  Broken  Hill.     Hid.  for  1891 
[1892],  p.  276. 

Analyses  on  £ome  of  the  Well,  Spring,  Mineral,  and  Artesian  Waters  of  New 
South  Wales,  and  their  Probable  Value  for  Irrigation  and  other  Purposes. 
Journ.  B.  Soc.  jV.  S.  Wales  for  1892  [1893],  XXVI,  pp.  73-132. 
[Barrier  Eanges  Waters,  pp.  82-89.] 

Platinum  and  its  Associated  Metals  in  Lode  Material  at  Broken  Hill,  N.  S. 
Wales.     Ibid,  for  1892  [1893],  XXVI,  pp.  371-373. 

Murray  (E.  A.  F.)  :— 

Eeport  on  the  Property  of  the  Broken  Hill  Block  Silver-mining  Company 

(No-Liability),  Barrier  Eanges,  New  South  Wales.     (4to.     Melbourne, 
1890.) 

PeLATAX  (L.)  : — 

La  Mine  de  Broken  Hill,  District  de  Silurton,  New  South  Wales,  Austral ie 
Genie  Civil,  1891,  XVIII,  p.  235. 

PlTTMAir  (E.  F.)  :  — 

On  the  Geological  Occurrence  of  the  Broken  Hill  Ore-deposits.     Records 

Geol.  Survey  N.  S.  Wales  1892,  III,  Pt.  2,  pp.  45-i9. 
[Eeport  on  the  Broken  Hill  Lode.]     Ann.  Bept.  Dept.  Mines  and  Agric. 

N.  S.  Wales  for  1892  [1893],  pp.  108,  109;  Mem.  Geol.  Survey  N.  S 

Wales,  Geol.  5,  1891',  App.  I,  pp.  138-141. 
Eeport  on  New  South  Wales  Coke  [for  use  at  the  Barrier  Mines].     Ihid., 

1892  [1893],  pp.  35-37. 
Note  on  the  Occurrence  of  a  New  Mineral  at  Broken  Hill.     [Willyamite.] 

Journ.  B.  Soc.  N.  S.  Wales  for  1893  [1894],  XXVII,  pp.  366-368. 
Willyamite—a  new  Mineral  from  Broken  Hill.     Becords  Geol.  Survey  -iV.  S. 

Wales,  1894,  V,  Pt.  1,  pp.  21-22. 
Notes  on  two  now  Mineral  Substances  from  the  Australian  Broken  Hill 

Consols  Mine.     [Alteration  products  from  dyscrasito  and  argentiferous 

galena.]     Journ.  B.  Soc.  If.  S.  Wales  for  1895  [1896],  XXIX,  pp.  48-51 . 
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POBTEB  (D.  A.)  : — 

[Spessartite,  Nantokite,  Dyscrasite  from  Broken  Hill.]  Ibid,  for  180i 
[1895],  XXVIII,  pp.  41,  43,  44. 

POWBE  (F.  D.)  :— 

Fissure  Lode  or  Deep  Lead.     AuBtr.  Mining  Standard,  1890,  IV,  No.  86, 
.  p.  20. 

On  Eeceptacles  for  Mineral  Deposits.  [Broken  Hill  "Saddles,"  p.  29.] 
Trans.  Austr.  Inst.  Min.  JEng.,  1897,  iv.,  pp.  6^5. 

Pbatt  (A.  W.)  :— 

Mining  Eegisti'ar^s  Beport  on  the  Wilcannia  Division,  Albert  District. 
Ann.  Eept.  Dept.  Mines  N,  8.  Wales  for  1888  [1889],  p.  122. 

Pbiob  (S.  H.)  :— 

Handbook  of  Australian  Mines  :  A  Historical,  Statistical,  and  Descriptive 
Eecord  of  the  Mines  and  Minerals  of  Australia,  Tasmania,  and  New 
Zealand.  By  the  correspondents  of  the  Australian  Mining  Standard. 
Edited  by  Mr.  S.  H.  Prior.  (4to.  Sydney,  1890.)  [The  Broken  Hill 
Silver-field,  pp.  61-60.] 

EeNMIE  (E.  H.)  : — 

Presidential  Address  in  Section  B,  Chemistry  and  Mineralogy.  Proes.  Austr. 
Assoc.  Adv.  ScLf  1890,  II,  pp.  55-66.     [Broken  Hill  Minerals,  p.  62.] 

KiCKABD  (T.  A.) : — 

The  Broken  Hill  Mines,  New  South  Wales.  Eng,  and  Mining  Journal,  1891, 
LTI,  No.  19,  pp.  530-532. 

HODQEBSON  (W.  C.)  : — 

Warden's  Report  on  the  Wilcannia  Division,  Albert  District.     Ann.  Bept. 

Dept.  Mines  N.  S.  Wales  for  1800  [1891],  pp.  126-127 ;  Ibid,  for  1891 

[1892],  p.  138. 
Report  of  the  Acting  Warden  on  the  Euriowie,  Broken  Hill,  and  Mount 

Gipps  Division,  Albert  District.     Ibid,  for  189L  [1892],  pp.  137-138. 

SCHXABEL  (C.)  : — 

Report  on  the  Metallurgical  Treatment  of  the  Sulphides  of  the  Barrier 
Ranges  to  the  Barrier  Ranges  Mining  Companies'  Association.  Pp.  78. 
(4to.     Melbourne,  1892.) 

Schmidt  (A.) : — 

Die  Erzlagerstatten  von  Broken  Hill  und  Bendigo  in  Neu  Sud  Wales. 
Zetts.  Frakt.  Oeol,  1893,  Heft  7,  p.  295. 

Willyamit,  eins  neue  Erz  von  Brviken  Hill,  Australien.  Ibid.,  189i,  Heft 
10,  p.  402.] 
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Slee(W.  H.  J.):- 

Warden's  Beport  on  the  Milparinka  Division,  Alberfc  District.  Ann,  Bepi, 
Dept,  Mines  N,  8.  Wales  for  1881  [1882],  pp.  106-108. 

Inspector  of  Mines' Eeport.  Ibid,  for  1883  [1884],  p.  126.  [Barrier  Banges 
Silver  Mines.] 

Mining  Begistrar*8  Beport  on  the  Mount  Browne  Division,  Albert  District. 
Ibid,  for  1881  [1882],  p.  109. 

Inspector  of  Mines' Beport.  [Silver  and  Tin  Mining  at  the  Barrier  Banges.] 
Ibid,  for  1886  [1887],  pp.  108-112. 

Inspector  of  Mines'  Beport.  [Silver-mining  at  the  Barrier  Banges.]  Ibid, 
for  1888  [1889],  pp.  127-129. 

Smith  (G.)  : — 

[Notes  upon  the  Minerals  occurring  in  the  Australian  Broken  Hill  Consols 
Mine.]  Joum.  B.  8oe.  If.  S.  Wales  for  1893  [1894],  XXVII,  pp.  368- 
875. 

On  the  Occurrence  of  Djscrasite  in  the  A.B.H.  Consols  Mine,  Barrier  Banges, 
N.S.W.     Trans.  Austr.  Inst.  Mining  Engin€ers,  1894, 1,  pp.  103-109. 

The  Ore  Deposits  of  the  Australian  Broken  Hill  Consols  Mine,  Broken  Hili, 
New  South  Wales.  Trans.  Am.  Inst.  Mining  Engineers,  1896  [1897], 
XXYI,  pp.  69-78. 

SpencEB  (L.  J.)  : — 

Miersite,  a  cubic  modification  of  Native  Silver  Iodide.  Nature,  1898,  LVII. 
No.  1485,  p.  674. 

Steel  (W.  A.) : — 

Mining  Begistrar's  Beport  on  the  Wilcannia  Division,  Albert  District.  Ann, 
Bept.  Bept.  Mines  N.  8.  Wales  for  1880  [1881],  p.  182;  Warden's, 
Ibid,  for  1881  [1882],  p.  106;  Ibid,  for  1882  [1883],  p.  98. 

StuRT  (C.)  : — 

Narrative  of  an  Expedition  into  Central  Australia,  performed  under  tho 
Authority  of  Her  Majesty's  Q-overnment,  during  the  Years  1844^  5,  and 
6,  &c.    2  vols.     (8vo.     London,  1849.) 

[Geology  of  Barrier  Banges,  I,  166 ;  II,  pp.  127-129 ;  Mt.  Lyell  and 
Mt.  Poole  and  District,  T,  p.  237  ;  Appendix,  II,  pp.  63-65.] 

SUTHfiRLlKD  (Q.)  : — 

Silver  Lodes  and  Salt  Lakes.      Nature,  1891,  XLIV,  No.  1137,  pp.  842-343. 
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Tatloe  (J.)  : — 

The  Zinc  Problem  in  Broken  Hill.  Ann.  Sept  Dept.  Mines  N.  S.  Wales  for 
1898  [1899],  pp.  17-18. 

Walleb  (T.  H.)  :— 

Notes  on  some  Ores  from  the  Barrier  Banges,  New  South  Wales.  Midland 
mturalist,  1891,  XI Y,  p.  250. 

Watt  (C.)  :— 

[Barrier  Bange  Assays.]  Ann,  Bept.  Dept,  Mines  jV.  S,  Wales  for  1885 
[1886],  p.  35. 

Wilkinson  (C.  S.)  : — 

Beport  on  the  Silver-bearing  Lodes  of  the  Barrier  Banges  in  the  Albert 
District,  New  South  Wales.  N,  8.  Wales  Legislative  Assembly  Paper, 
1076— A,  1883-*.     (Folio.     Sydney,  1884    By  Authority.) 

Beport  of  Progress  for  1884?,  by  the  Q-eological  Surveyor  in  Charge  to  the 
Under  Secretary  for  Mines.     Ann,  Rept,  Dept,  Mines  N,  8,  Wales  for 
1884  [1885],  pp.  146-149. 
[General  Geology  of  the  Barrier  Banges  District.] 

Beport  on  Tin  Lodes  near  Poolamacca,  in  the  Silverton  District,  New  South 
Wales.  Ann.  Sept,  Dept.  Mines  N.  8.  Wales  for  1887  [1888],  pp.  141- 
144. 

Beport  of  Progress  for  1887  by  the  Geological  Surveyor  in  Charge.    Ann. 
Sept,  Dept.  Mines  iV^.  8.  Wales  for  1887  [1888],  pp.  137-139. 
[General  Geology  of  the  Barrier  Banges  District.] 

Notes  on  the  Geology  of  the  Barrier  Banges  District,  and  the  Mount  Browne 
and  Mount  Poole  Gold-fields.  Secords  C^eol.  8urvey  N.  8.  Wales,  1889, 
I,  Pt.  1,  pp.  1-9. 

Young  (W.  J.)  :— 

Beply  to  Mr.  W.  G.  Gibson's  Beport  on  "The  Corona  Lode."  Ausir.  Mining 
8tandard,  1890,  IV,  No.  87,  p.  16. 

ASBESTOS. 

Asbestos  : — 

Ann.  Sept.  Dept.  Mines  I^.  8.  Wales  for  1880  [1881],  p.  57  ;  lhid.fr  1881 
[1882],  pp.  24-25 ;  Qeol.  Mem.,  V,  p.  134. 

Jones  (B.  H.)  : — 

Asbestos  and  Asbestic.     (8vo.    London,  1897.) 
[N.  S.  Wales  Asbestos,  pp.  72-74.] 

LlVERSlDGE  (A.)  :  — 

Asbestos.    Min.  N.  8.  Wales,  188S,  pp.  180-181. 
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Meoeill  (G.  p.)  : — 

Notes  on  Asbestos  and  Asb'esiiform  Minerals.  Proes.  TJ.  8.  Nat  Mu^., 
1895,  XYIII,  pp.  281-292.  [Analysis  of  Amphibolite,  var.  Asbestos 
from  Cow  Flat,  N.  S.  Wales,  p.  291.] 


COPPER. 

Caene  (J.  E.)  : — 

The  Copper-mining  Industry  and  the  Distribution  of  Copper  Ores  in  New 
South  Wales.  Pp.  197,  map  and  plates.  Mineral  Resources^  No.  6. 
(8vo.     Sydney,  1899.) 

[This  work  contains  references  to  the  literature  of  Copper-mining  in 
N.  S.  Wales.] 

Notes  on  the  Snowball,  Bel  more,  Sugar!  oaf,  and  Iron  Duke  Copper-mines. 
Ann,  Be^t,  Dept,  Mines  N.  S.  Wales  for  1899  [1900],  pp. 

Eeport  on  the  Larry  Hill  Copper-mine,  Wiseman's  Creek.  Ibid,  for  1899 
[1900],  pp. 

Beport  on  the  Tuglow  Copper  and  Mt.  Werong  Silver-mines.  I  bid.  for  1899 
[1900],  pp. 

Beport  on  the  Albert  Water-holes  and  Orange  Plains  Copper  Discoveries, 
West  Bogan.     Ibid,  for  1899  [1900],  pp. 

COPPEE : — 

Ann.  Sept.  I)ept.  Mines  N.  8.  Wales  for  1898  [1899],  pp.  69-71,  183-184. 


ALUM. 

AiTJM : — 

Ann.  Sept.  Dept.  Mines  N.  8.  Wales  for  1888  [1889],  p.  107  ;  Ibid,  for 
1891  [1892],  p.  53;  Ibid,  for  1892  [1893],  pp.  51,  66;  Ibid,  for  1894 
[1896],  pp.  60,  61,  62,  63  ;  Ibid,  for  1896  [1896],  p.  69;  Ibid,  for  1896 
[1897],  p.  51 ;  Ibid,  for  1897  [1898],  p.  67  ;  Ibid,  for  1898  [1899],  p.  78. 

CaENE  (J.  E.)  : — 

Alum.     Becords  Qeol.  Survey  N.  8.  Wales,  1889, 1,  Pt.  2,  p.  97. 

Cooke  (W.  M.)  :— 

[Alum  Deposit  at  Bulladelah.]     Ibid,  for  1890  [1891],  p.  114. 

Jaqtjet  (J.  B.)  : — Discovery  of  Bnuxite  at  Wingello.     Ann,  Bept.  Bept.  Mines, 
N.  8.  Wales  for  1899  [1900],  with  Geological  Map. 

PiTTMAlf  (E.  F.)  :— 

The  Discovery  of  Bauxite.    Ibid,  fbr  1899  [1900.] 
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MAGNESITE. 

CaENE  (J.  E.)  : — 

Eeport  oa  a  Magnesite  Deposit  at  Eurongilly,     Ann.  Sept.  Bept,  Mines 
N,  S.  Wales  for  1894  [1895],  pp.  126-127. 

MiNGATE  (J.  C.  H.)  : — 

Magnesite  from  Eurongillj.     Ibid,  for  1894  [1895],  p.  62. 


BAKIUBL 

Bahium  : — 

Ann.  Rept.  Dept.  Mines  N.  S.  Wales  for  1885  [1886],  p.  40 ;  Ibid,  for  1894 
[1895],  p.  66. 

Hectob  (J.) : — 

LiVEBSIDOE  (A.)  : — 

Barytes.     Min.  -Y.  8.  Wales,  1888,  p.  165. 


STRONTIUM. 

Caed  (G.  W.)  :— 

On  Celestine  from  the  neighbourhood  of  Bourke.     Records  Geol.  Survey 
N.  S.  Wales,  1898,  III,  Pt.  8,  pp.  201-203. 


CHBOMIUM. 

CabITE  (J.  E.)  : — 

Keport  on  the  Chrome  Iron  Ore  Deposits  near  Coolac,  in  the  Parish  of 
G-obarralong,  County  Harden,  and  Darbalara,  County  Bnccleugh.  Ann, 
BepL  Dept.  Mines  N.  8.  Wales  for  1892  [1898],  pp.  158-159,  map. 

Eurther  Keport  on  the  Chrome  Deposits  of  the  Gundagai  and  Tumut 
Districts.     Ibid,  for  1896  [1896],  pp.  125-128,  map. 

Notes  on  Chromic  Iron  Ore :  Its  Modes  of  Occurrence,  Mining,  Dressing, 
Uses,  and  Value ;  with  a  Eegister  of  New  South  Wales  Localities. 
Ibid,  for  1897  [1898],  pp.  148-160.  Also  published  separately  as 
Mineral  Resources,  No.  1.     (8vo.     Sydney,  1898.) 
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CmiOMIDH  : — 

Assays  and  Localities,  Ac.  Ann,  Sept,  Dept,  Mines  N,  S.  Wales  for  1881 
[1882],  p.  23,  78;  Ibid,  for  1882  [1883],  p.  109  ;  Ibid,  for  1884.  [1885], 
p.  44;  Ibid,  for  1886  [1887],  p.  41;  Ibid,  for  1887  [1888],  p.  46; 
Ibid,  for  1888  [1889],  p.  48;  Ibid,  for  1890  [L891],  p.  48;  Ibid,  for 
1892  [1893],  p.  60;  Ibid,  for  1893  [1894],  pp.  48-49;  Ibid,  for  1894 
[1895],  pp.  67-68 ;  Ibid,  for  1895  [1896],  pp.  65-66 ;  Ibid,  for  189G 
[1897],  p.  50;  Ibid,  for  1897  [1898],  p.  66;  Ibid,  for  1898  [1899], 
pp.  75, 185. 

Datid  (T.  W.  E.)  :— 

Beport  on  the  deposits  of  Chromite  at  Qordonbrook,  near  Copmanhurst,  in 
the  parish  of  Pucka,  county  Drake.     Ann,  Rept.  Dept,  Mines  N,  S.  Wales 
for  1891  [1892],  pp.  218-220. 

Datid  (T.  W.  E.),  Smeeth  (W.  P.),  and  Watt  (J.  A.)  :— 

Preliminary  Note  on  the  Occurrence  of  a  Chromite-bearing  Bock  in  the 
Basalt  at  the  Pennant  Hills  Quarry  near  Parramatia.  Joum,  R,  Soc. 
N.  S.  Wales  for  1893  [1894],  XXVII,  pp.  401-406. 

JaQU£T  (J.  B.)  : — 

Geological  Beport  on  the  Berthong  Estate,  near  Wallendbeen.  Ann.  Rept. 
Dept.  Mines  and  Agric.  N.  S.  Wales  for  1895  [1896],  pp.  179-180,  map. 

LiTERSIDGE  (A.)  : — 

Chromium.    Min.  N.  S.  Wales,  1888,  pp.  106-107. 


COBALT  AND  NICKEL. 

Cobalt  : — 

Ann.  Rept.  Dept.  Mines  N.  S,  Wales  for  1882  [1883],  p.  29 ;  Ibid,  for  1883 
[1884],  p.  89;  Ibid,  for  1884  [1885],  p.  44;  Ibid,  for  1885  [1886],  p. 
40;  Ibid,  for  1886  [1887],  p.  40;  Ibid,  for  1887  [1888],  p.  46;  Ibid,  for 
1888  [1889],  p.  46 ;  Ibid,  for  1889  [1890],  p.  42  ;  Ibid,  for  1890  [1891], 
p.  48;  Ibid,  for  1891  [1892],  p.  53  ;  Ibid,  for  1893  [1894],  p.  49;  Ibid, 
for  1894  [1895],  p.  59 ;  Ibid,  for  1895  [1896],  p.  67 ;  Ibid,  for  1897 
[1898],  p.  195;  Ibid,  for  1898  [1899],  p.  185. 

Datjd  (T.  W.  E.)  :— 

Beport  on  the  occurrence  of  the  recently  discovered  Cobalt  Ore  at  Carcoar. 
Ann,  Rept.  Dept.  Mines  N.  S,  Wales  for  1888  [1889],  pp.  176-178. 

Jaquet  (J.  B.) : — 

Beport  on  Cobalt  Deposits  at  Port  Macquarie.  Ibid,  for  1897  [1898],  pp. 
177-180. 
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LlYEBSIDaE  (A.)  :  — 

Cobalt.    Min.  N.  S.  Wales,  1888,  p.  112. 
Nickel.    Min.  If.  S.  Wales,  1888,  pp.  112-113. 

KiCKEL  : — 

Ann.  Eept.  Lept.  Mines  N.  S.  Wales  for  1885  [188G],  p.  40 ;  Ibid,  for  1886 
[1887],  p.  40 ;  Ibid,  for  1887  [1888],  p.  46 ;  Ibid,  for  1888  [1889],  p. 
46 ;  Ibid. for  1889  [1890],  p.  42;  Ibid,  for  1890  [1891],  p.  48 ;  Ibid,  for 
1891  [1892],  p.  63  ;  Ibid,  for  1893  [1894],  p.  49 ;  Ibid,  for  1895  [1896], 
p.  Q7, 

PORTEE  (D.  A.)  : — 

Note  on  the  Occurrence  of  a  Nickeliferous  Opal  near  Tamworth,  New  South 
Wales.  Joum.  B.  Soc.  N,  S.  Wales  for  1897  [1893],  XXXI,  pp. 
xxviii,  xxix. 


MOLYBDENUM. 

LiTEESIDOE  (A.)  : — 

Molybdenum.    Min.  If.  S.  Wales,  1888,  p.  71. 

Note  on  some  Bismuth  Minerals,  Molybdenite,  and  Enhydros.     Beeords 
Austr.  Mus.,  1892,  II,  No.  3,  pp.  33-36,  pis.  8-10. 

FoBTEB  (D.  A.) : — 

[Molybdenite  from  "Wilson's  Downfall,  Hogue's   Creek,  and   Kiugsgate.] 
Joum.  B.  Soc.  K.  S.  Wales  for  1888  [1889],  XXII,  p.  81. 


TELLURIUM. 

Cabi)  (G-.  W.)  : — ^Totradymite  from  Tarana,  &c.  Ann.  Bept.  Dept.  Mines  N.  S. 
Wales  for  1896  [1897],  p.  143  [p.  20] ;  Beeords  Geol.  Survey  N.  S. 
Wales,  1897,  V,  pt.  2,  p.  66. 

LiTEBSTDOB  (A.)  : — 

[Montanite  from  Captain's  Flat.]     Journ.  B.  Soc.  If.  S.   Wales  for  1888 
[1889],  XXII,  p.  :i65. 

MiNGATE  (J.  C.  H.)  : — 

On  the  Occurrence  of  Tellurium  in  New  South  Wales  Ores.    Bept.  Atisfr. 
Assoc.  Adv.  Science,  1888  [1889],  I,  pp.  110-122. 

PlTTMAW  (B.  p.)  : — 

Occurrence  of  Telluride  of  Gold  in  New  South  Wales.     Ann.  Bept.  Dept. 
Mines  N.  8.  Wales  for  1898  [1899],  p.  149;  Ibid  for  1899. 

L 
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BISMUTH. 

ASDEBSOX  (W.): — 

Eeport  on  Bismuth  Ores  at  Ben  Lomond,  near  Glencoe.  Ann.  Rept,  Dept, 
Mines  N,  S.  Wales  fir  1889  [1890],  p.  281. 

Bismuth  : — 

Ann.  BepL  Dept.  Mines  N.  S.  Wales  fir  1878  [1879],  p.  43  ;  Ibid,  fir  1879 
[1880],  p.  46 ;  Ibid,  fir  1880  [1881],  p.  57 ;  Ibid.fitr  1881  [1882],  p.  25; 
Ibid,  fir  1882  [1883],  pp.  27-29,  77;  Ibid,  fir  1883  [1884],  pp.  38-39  ; 
Ibid,  fir  1885  [1886],  p.  39;  Ibid,  fir  1886  [1887],  p.  40;  Ibid. fir  1%S7 
[1888],  p.  45 ;  Ibid,  fir  1888  [1889],  p.  47  ;  Ibid.fi^r  1889  [1890],  p.  43  ; 
Ibid,  fir  1890  [IS91],  p.  49;  Ibid,  for  1891  [1892],  p.  51 ;  Ibid,  for 
1892  [1893],  p.  48;  Ibid,  for  1893  [1894],  p.  47  ;  Ibid,  fir  1894  [1895], 
p.  56 ;  Ibid,  for  1895  [1896],  p.  65  ;  Ibid,  for  1896  [1897],  p.  50 ;  lUd. 
fir  1897  [1898],  p.  65,  195  ;  Ibid,  for  1898  [1899],  pp.  74,  185. 

Mineral  Products  N.  8.  Wales,  1882  Edition,  pp.  32-33.  Ibid.,  1887  Edition, 
p.  42. 

Caed  (G.  W.)  :— 

Mineralogical  Notes,  No.  6.  [Telluride  of  Bismuth,  No.  5.]  Records  Qeol. 
Survey  N.  8.  Wales,  1897,  V,  Pt.  2,  p.  66. 

David  (T.  W.  E.)  :— 

Description  of  the  Physical  Characters  of  Telluric-Bismuth  Ores  from 
Norongo,  Captain's  Flat.  Records  Qeoh  Survey  JV.  S.  Wales,  1889,  I 
Pt.  1,  pp.  29-30. 

LlVEBSIDGB  (A.)  : — 

Note  on  some  Bismuth  Minerals,  Molybdenite,  and  Enhydros.  Records 
Austr.  Mus.,  1892,  II,  No.  3,  pp.  33-36,  pis.  8-10. 

Bismuth.    Min.  2f.  S.  Wales,  1888.  pp.  67-70. 

Maunsell  (G.)  : — 

Warden's  Beport  on  the  Southern  District — UlladuUa,  Panbula,  and  Moruya 
Divisions.  [Whipstick  Bismuth  and  Silver  Mine.]  Ann.  Rept.  Dept. 
Mines  If.  8.  Wales  for  1891  [1892],  p.  92. 

Mabtin  (G.)  : — 

Warden's  Beport  on  the  Peel  and  TJralla  District.  [Bismuth  at  Kingsgate.] 
Ann.  Rept.  Dept.  Mines  IT.  S.  Wales  for  1880  [1881],  p.  143  ,  Ibid,  for 
1881  [1882],  p.  77  ;  Ibid,  for  1883  [1884],  p.  91 ;  Ibid,  for  1886  [1887], 
p.  81 ;  Ibid,  for  1887  [1888],  p.  88  ;  Ibid,  for  1888  [1889],  p.  99;  Ibid,  for 
1889  [1890],  p.  108;  fbid.for  1891  [1892],  p.  113. 
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MiNGATE  (J.  C.  H.)  : — 

On  the  Occurrence  of  Tellurium  in  combination  with  Bismuth,  from  Norongo, 
near  Captain's  Plat,  New  South  "Wales.  Secorda  GeoL  Survey  N,  8. 
Wales,  1889,  T,  Pt.  1,  pp.  26-28. 

BOBEBTS  (W.  B.)  : — 

Bismuth  Mining  in  Australia.  JElngineering  and  Mining  Journal^  1892,  LIII 
No.  26,  p.  668  ;  Austr.  Mining  Standard,  VIII,  No.  214,  p.  268. 

BOBEBTSOK  (J.  B.  M.)  : — 

The  Bismuth  and  Tin  Deposits  of  Australia.  Trans,  Geoh  Soc,  GlasgoWy 
1883,  VII,  Pt.  1,  p.  126. 

Slee  (W.  H.  J.)  :— 

Inspector  of  Mines' Eeport.  [Bismuth,  Vegetable  Creek  District,  &c.]  Ann, 
Bept,  Bept,  Mines  N,  S.  Wales  for  1880  [1881],  p.  220. 

Watt  (J.  A.)  :— 

Notes  on  the  Occurrence  of  Bismuth  Ores  in  New  South  "Wales.  Min, 
Besourees,  No.  4,  pp.  11.     (8vo.     Sydney,  1898.     By  Authority.) 

"Wilkinson  (C.  S.)  : — 

Beport  on  Auriferous  Antimony  Lodes  at  Hill  G-rove  and  Bismuth  Lodes 
near  Glen  Innes.  Ann.  Bept.  Bept.  Mines  N.  S,  Wales  for  1883  [1884], 
pp.  153-155.  [Part  relating  to  Bismuth  published  in  Ann.  Beport  for 
1883  [1884],  pp.  27-29.] 


ANTIMONY. 

Antimony  : — 

Ann.  Bept.  Bept.  Mines  N.  S.  Wales  for  1877,  pp.  40, 107 ;  Ihid.  for  1879 
[1880],  p.  46 ;  Ibid,  for  1880  [1881],  pp.  66-57,  250 ;  Hid.  for  1881 
[1882],  pp.  23-24,  48,  79,  94 ;  Ibid,  for  1882  [1883],  pp.  25-27 ;  Ibid, 
for  1883  [1884],  pp.  38,  60,  99,  153  ;  Ibid,  for  1884  [1885],  pp.  43-44, 
124;  Ibid,  for  1885  [1886],  pp.  39,  85;  Ibid,  for  1886  [1887],  pp.  40 
136;  Ibid,  for  1887  [1888],  pp.  46,  144;  Ibid,  fir  1888  [1889],  pp.  47 
106 ;  Ibid,  for  1889  [1890],  pp.  42, 100,  109,  204,  205 ;  Ibid,  for  1890 
[1891],  pp.  47,  107,  108,  113,  114,  118;  Ibid,  for  1891  [1892],  pp.  51, 
115,  128  ;  Ibid,  for  1892  [1893],  p.  48  ;  Ibid,  for  1893  [1894],  p.  47  ; 
Ibid,  for  1894  [1895],  pp.  55-56 ;  Ibid,  for  1895  [1896],  pp.  64-66 } 
Ibid,  fir  1896  [1897],  p.  50  ;  Ibid,  for  1897  [1898],  pp.  66,  173, 195  ; 
Ibid,  for  1898  [1899],  pp.  74, 185. 

Mineral  Products  N.  S.  Wales,  1882  Edition,  p.  32.     Ibid.,  1887  Edition, 
p.  41. 

Mines  and  Mineral  Statistics,  1875,  pp.  93-94. 
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Campbell  (W.)  : — 

Registrar's  Report  on  the  New  England  and  Clarence  District — Solferino 
Division.  [Antimony  11  miles  from  Solferino.]  Ann.  JRept.  Di^t,  Mines 
K,  S.  WaUsfor  1876  [1876],  p.  112. 

Cooke  (W.  M.)  :— 

[Antimony  Mines  at  Wangwank,  near  Coolongolook.)  Ann.  JRept.  Depf. 
Mines  N.  S.  Wales  for  1890  [1891],  pp.  113-114. 

Ducat  (J.)  : — 

AVarden's  Report  on  tLe  Hunter  and  Macleay  District — Kcmpsey  Division. 
[Antimony  at  Burrangong  and  Willawarine.]  Ann.  Bept.  Dept.  Mines 
N.  S.  Wales  for  1881  [1882],  p.  94;  Ibid,  for  1882  [1883],  p.  86;  Ibid. 
for  1883  [1884],  pp.  99-100;  Ibid,  for  1884  [1885],  p.  95;  Ibid,  for 
1888  [1889],  p.  106;  Ibid,  for  1889  [1890],  p.  109;  Ibid,  for  1891 
[1892],  p.  127. 

Faoan  (M.)  : — 

Mining  Registrar's  Report  on  the  Tambaroora  and  Turon  District— Sofala 
Division.  [Razorback  Gold  and  Antimony  Mine.]  Ann.  Bfpt.  Dept. 
Mines  N.  8.  Wales  for  1886  [1887],  p.  58. 

Obaham  (J.  B.)  : — 

AVarden's  Report  on  the  New  England  and  Clarence  District.  [Antimony  at 
Lunatic]     Ann.  Bept.  Dept.  Mines  JV.  8.  Wales  for  1877  [1878],  p.  113. 

Httchiks  (E.)  : — 

Mining  Registrar's  Report  on  the  Hunter  and  Macleay  District — Macksville 
Division.    Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1891  [1892],  p.  128. 

Isaacs  (P.  S.) : — 

Mining  Registrar's  Report  on  the  Mudgee  District — Mudgoe  Division. 
[Antimony  at  Rylstone.]  Ann.  Bept.  Dept.  Mines  IT.  8.  Wales  for  1881 
[1882],  p.  48. 

Kkssleq  (M.)  — 

Report  on  the  Mines  at  Hillgrove.  Ann,  Bept.  Dept.  Mines  IT.  8.  Wales  for 
1888  [1884],  pp.  89-90. 

Leibius  (A.) : — 

Assaying  Antimony  Ore.     Ivans.  B.  Soc.  y.  8.  Wales  for  1872,  pp.  71-72. 

LlYEBSIDGE  (A.)  : — 

Analysis  of  Antimonite  from  Fyramul.    Ann.  Bept.  Dept.  Mines  N.  8.  Wales 
for  1875  [1876],  p.  167. 

Analysis  of  Antimony  Ores.  Ann.  Bept.  Dept.  Mines  y.  8.  Wales  for  1877 
[1878],  p.  40. 

Antimony.    Min.  N.  8.  Wales,  1888,  pp.  73-76. 
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Mabkham  (E.  G.)  : — 

Mining  Eegistrar's  Beport  on  the  Peel  and  Uralla  Diatrict— Arinidale 
Division.  [Antimony  at  Qara  and  Hargraves  Falls.]  Ann,  Bept,  Dejpt, 
Mines  Jr.  S,  Wales  for  1881  [1882],  p.  79. 

Matthews  (S.)  : — 

Mining  Eegistrar's  Eeport  on  the  Peel  and  XJralla  District — Hillgrove 
Division,  ^itn.  Bept,  Bept.  Mines  N.  S,  Wales  for  1889  [1890],  pp. 
100-103;  Ibid,  for  1890  [1891],  pp.  107-108. 

PiTTMAW  (E.  F.)  :— 

[Antimony  at  Pucka.]  Ann.  Bept.  Dept.  Mines  N.  S.  Wales  for  1880  [1881], 
p.  245. 

POBTER  (D.  A.)  : — 

[Native  Antimony  and  Stibnite  from  Hillgrove.]  Journ.  B,  Soc.  N,  8.  Wales, 
for  1888  [1889],  XXII,  pp.  80-81. 

Slee  (W.  H.  J.)  :— 

[Antimony  at  Hockwell.]  Ann.  Bept.  Dept.  Mines  K.  8,  Wales  for  1884 
[1885],  p.  124. 

[Antimony  in  the  Sofala  District.]  Ann.  Bept.  Dept,  Mines  N,  8,  Wales  fo,^ 
1880  [1881],  p.  220. 

Smith  (C.  E.)  :— 

Warden's  Export  on  the  Peel  and  Uralla  District — Armidale  Division. 
[Hillgrove  Antimony.]  Ann.  Bept.  Dept,  Mines  N,  8,  Wales  for  1885 
[188G],  pp.  84-85. 

Sjf  APE  (P.)  : — 

"Warden's  Beport  on  the  Mudgee  District — Gulgong  Division.  [Antimony 
near  Ejlstone.]  Ann.  Bept.  Dept.  Mines  N,  8.  Wales  for  1883  [18841, 
p.  60 ;  Ibid,  for  1884  [1885],  p.  65. 

Singe  (M.  J.)  : — 

Mining  Begistrar's  Beport  on  the  New  England  and  Clarence  District — 
Lunatic  Division.     [Antimony.]     Ann.  Bept.  Dept,  Mines  N.  8,  Wales 
for  1878  [1879],  p.  131. 

Wilkinson  (C.  S.)  : — 

Beport  on  the  Antimony  Lodes  at  Forde's  Creek,  near  Gulgong.  Ibid,  for 
1887  [1888],  p.  144. 

[Antimony  Mines  of  Bazorback  and  Crudine.]     Ibid,  for  1886  [1887],  p.  138. 

Beport  on  Auriferous  Antimony  Lodes  at  Hillgrove  and  Bismuth  Lodes  near 
Glen  Innes.  Ibid,  for  1883  [1884],  pp.  153-155.  [fcst  part  dealing 
with  antimony  printed  in  Ann.  Beport  for  1882  [1883],  pp.  26-27.] 
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WiLKiNsoir  (C.  S.)  and  Slkk  (W.  H.  J.)  : — 

Progress  Eeports  [on  Antimony  Mines  between  Nambucca  and  Bellinger 
Sivers  and  at  Carangola].  Ann.  Bept.  Depi.  Mines  N,  8,  Wales  for 
1889  [1890],  pp.  20i-206. 

Yates  (L.)  : — 

Warden's  Beport  on  tbe  Feel  and  Uralla  District — Armidale,  Uralla,  and 
Walcha  Divisions.  [Antimony  at  Hillgrove.]  Ann.  Bept.  Bept.  Mines 
N.  8.  Wales  for  1888  [1884],  pp.  88-90. 

YoiTKO  (L.  H.  G.)  :— 

Eeport  on  the  Antimony  Deposits  on  Munga  Creek,  Macleay  Biver.  Ann. 
Bept.  Bept.  Mines  2f.  8.  Wales  for  1880  [1881],  pp.  250-261. 


MANGANESE. 

DOHEBTY  (W.  M.)  : — 

Manganese  Nodules  found  at  Onybyambah.  Trans.  Austr.  Assoc.  Adv.  Sci., 
1898  [1899],  Vn,  p.  839. 

I/IVEBSTDGE    (A.)  : — 

Manganese.    Min.  X.  8.  Wales,  1888,  pp.  107-112. 

MaNGANEBB  : — 

Ann.  Bept.  Bept.  Mines  Hf.  8.  Wales  for  1879  [1880],  pp.  46-47 ;  Ibid,  for 
1880  [1881],  pp.  57-58;  Ibid,  for  1881  [1882],  p.  25;  Ibid,  for  1882 
[1883],  p.  29 ;  Ibid,  for  1883  [1884],  p.  39 ;  Ibid,  for  1884  [1885],  p.  44  ; 
Ibid,  for  1883  [1886],  p.  89;  Ibid,  for  lb86  [1887],  p.  39;  Ibid,  for 
1887  [1888],  p.  45  ;  Ibid,  for  1888  [1889],  p.  46  ;  Ibid,  for  1889  [1890], 
p.  42  ;  Ibid,  for  1890  [1891],  p.  48  ;  Ibid,  for  1891  [1892],  p.  53 ;  Ibid, 
for  1892  [1893],  p.  50 ;  Ibid,  for  1893  [1894],  p.  49 ;  Ibid,  for  1894 
[1895],  p.  59;  Ibid,  for  1895  [1896],  p.  67;  Ibid,  for  1896  [1897],  p. 
146 ;  Ibid,  for  1897  [1898],  p.  195;  Ibid,  for  1898  [1899],  p.  185. 

MiriB  (M.  M.  P.)  :— 

Note  on  a  Manganese  Ore  from  New  South  Wales,  and  on  a  Specimen  of 
Native  Silver  from  New  Zealand.  Procs.  Lit.  and  Phil.  Soc.  Manchester, 
1876-77  [1877],  XVI,  p.  58 ;  Cfhem.  News,  1877,  XXXV,  p.  6. 


■r^^^ 
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ZINC. 

LiTEBSIDGE  (A.) : — 

Zinc.    Min.  If.  S,  Wales,  1888,  pp.  113-114. 

TaTLOB  (J.)  : — 

The  Zinc  Problem  in  Broken  Hill.     Ann.  Rept.  Dept.  Mines  N.  S.  Wales  for 
1898  [1899],  pp.  17-18. 

ZiKO: — 

Jfifi.  Frod.  N.  S.  Wales,  1882  Edition,  p.  32  ;  Ibid.,  1887  Edition,  p.  42. 

Ann.  Sept.  Dept.  Mines  N.  S.  Wales  for  1880  [1881],  p.  58  ;  Ibid,  for  1882 
[1883],  p.  30;  Ibid,  for  1883  [1884],  p.  39;  Ibid,  for  1885  [1880],  p.  40; 
Ibid,  for  1886  [1887],  p.  40;  Ibid,  for  1887  [1888],  p.  42;  Ibid,  for 
1889  [1890],  p.  42 ;  Ibid,  for  1891  [1892],  p.  62 ;  Ibid,  for  1892  [1898], 
p.  48;  Ibid,  for  1893  [1894],  p.  48;  Ibid,  for  1895  [1896],  p.  68  ;  Ibid, 
for  1898  [1899],  p.  185. 

TITANIUM. 

LhOTSKT  (J.)  : — 

Titanium  in  Australia.     Mining  Journal,  1861,  XXX,  p.  434. 

LlYERSIDGE  (A.) : — 

Titanium.     Min.  N.  8.  Wales,  1888,  pp.  84^-85. 

Titanium  also  occurs  in  many  N.  S.  "Wales  iron  ores,  q.v. 


COPPER. 

Cabd  (G.  W.)  :— 

Mineralogical  and  Petrological  Notes,  No.  2.  [Copper  XJranite  (Torbenite) 
from  Carcoar.]  Records  Qeol.  Survey  N.  8.  Wales,  1894,  IV,  Pt.  1,  i)p. 
20-21. 

[Metallic  Copper  in  Epidote  Bock  from  Emmaville.]     Ibid.,  p.  20. 

Chbistoe  (J.  P.)  : — 

Description  of  the  New  South  "Wales  Copper-mines.     Oat.  Nat.  and  Industr 
Products,  N.  S.  Wales  Inteml.  Exhib.,  pp.  96-100 ;  London  ed.,  1862, 
pp.  45-47. 

Cltmo  (J.  B.)  :— 

The  Discovery  of  Eich  Deposits  of  Copper  Ore  in  Australia.  Mining  Journal, 
1859,  xxix,  p.  375. 
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COPPBB : — 

Copper-mines  of  New  South  Wales.    Mining  Journal,  1854,  xxiy,  p.  264. 

DiESELDOBF   (A.)  : — 

On  New  South  Wales  Copper  Ores  containing  Iodine.  Journ.  B.  Soc,  iV.  S. 
Wales  for  1899  [1900],  xxxiii,  pp.  160-62. 

Hall  (E.)  .— 

Note  on  the  Origin  of  Malachite.  (Observations  made  in  an  abandoned 
Copper-mine.)  Journ.  B.  Soo.  N,  S.  Wales  for  1895  [1896],  xiix,  pp. 
416-419. 

LiVEBSIDOE  (A.)  : — 

A  peculiar  Copper  Ore  from  Coombing  Copper-mine,  New  South  Wales. 
Min.  Mag.  1882,  V,  No.  22,  p.  82. 

Copper.    Min.  If.  S.  Wales,  1888,  pp.  58-62. 


MERCURY^ 

Carne  (J.  E.)  :— 

Beport  on  a  Deposit  of  Cinnabar  near  Lionsville.  Ann.  Bep,  JDept  Mines 
N.  8.  Wales  for  1895  [1896],  pp  141-144. 

Second  Beport  on  Cinnabar  near  Lionsville.    Ibid,  for  1899. 

Mercury  or  "  Quicksilver"  in  New  South  Wales,  with  Notes  on  its  Occurrence 
in  other  Colonies  and  Countries.  Mineral  Brsources,  No.  7.  Pp.  36, 
Maps.     (8vo.  Sydnej,  1900.) 

Claeke  (W.  B.)  : 

[Cinnabar,  Cudgegong  Biver,  &c.]  Mines  and  Min.  Siaf.  N  8.  Wales,  1875, 
p.  201 ;  Sgdneg  Mag.  8ci.  and  Arts,  1859,  II,  pp.  157-161, 170-173. 

David  (T.  W.  E.)  :— 

Beport  on  the  Discovery  of  Cinnabar  at  Bingara.  Ann.  Bept.  Bept.  Mines 
N.  8.  Wales  for  1891  [1892],  pp.  234-239,  plan. 

Livebsidge  (A.)  : — 

Mercury.     Min.  N.  8.  Wales,  1888,  p.  52. 

Mebcubt  : — 

Min.  Products,  1887,  p.  43. 

Ann.  Bept.  Bept.  Mines  N.  8.  Wales  for  1882  [1883],  pp.  29,  49 ;  Ihid.  for 
1890  [1891],  p.  49  ;  lUd.for  1894  [1895],  p.  60;  Ibid,  for  1896  [1897], 
p.  50. 
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Stutchbubt  (S.)  : — 

[Cinnabar  at  Ophir.]  Votes  and  Froe,  Leg.  Couneil,  JN".  S,  Wales,  1851,  II, 
pp.  278-79.  Gt.  Brit.,  Further  Papers  rel.  Becent  Discov.  Gold  in 
Austr.,  28  Feb.  1853,  pp.  3-6. 

WlLKIKSON  (C.  S.)  : — 

Beporfc  on  Cinnabar  Deposit  at  Cudgegong.  Ann.  Sept.  Dept.  Mines  iV.  8. 
Wales  for  1884  [1885],  p.  152. 

TUNGSTEN. 

Cabd  (G.  W.)  :— 

Mineralogical  and  Fetrological  Notes,  No.  6.  [Cupro-scfaeelite  from  Teoval.] 
Becords  Geol.  Survey  N.  8.  Wales,  1897,  V,  Pt.  3,  p.  122. 

Cabn E  (J.  E.)  : — 

[Wolfram  at  Pulletop.]  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1894  [1895], 
p.  119. 

Notes  on  the  Occurrence  of  Tungsten  Ores  in  New  Soutb  Wales,  wiih  a 
Segister  of  Localities.  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1897 
[1898],  pp.  169-171.  Published  separately  as  Mineral  Besources,  No.  2. 
(8vo.    Sydney,  1898.)     2nd  Edition,  1899. 

LiVEBSIDOE  (A.)  : — 

Tungsten.     Min.  N.  8.  Wales,  1888,  pp.  85-86. 

PiTTMAK  (E.  F.) : — 

Eeport  on  the  Jingellic  Tin  Lodes  [Wolfram].  Ann.  Bept.  Dept.  Mines  jY*. 
a.  Wales  for  1881  [1882],  pp.  143-44. 

Tungsten. 

Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1886  [18S7],  p.  41 ;  Ibid  for  1891 
[1892],  p.  52  ;  Ibid  for  1892  [1893],  p.  51 ;  Ibid  for  1893  [1894],  pp. 
49-50;  Ibid  for  1894  [1895],  p.  59;  Ibid  for  1895  [1896],  p.  67;  Ibid, 
for  1898  [1899],  p.  185. 

BUILDING  STONES,  &c^ 

David  (T.  W.  E.)  :— 

Note  on  the  Occurrence  of  a  Calcareous  Sandstone  allied  to  Fontainebleau 
Sandstone  at  Eock  Lily,  near  Narrabeen.  Joum.  B.  Soo.  N.  8.  Wales 
for  1893  [1891],  xxvii,  pp.  406-407. 

Nangle  ( — )  : — 

-Z\r.  8.  Wales  Tech.  Joum.,  1898-9. 
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PiTTMAK  (B.  F.)  :— 

Comparatiye  Values  of  HawkeBburj  Sandstone  and  Bowral  *^  Trachyte"  for 
Building  Purposes.  Ann,  Bept.  Dept.  Mines  HI.  8,  Wales  for  1894 
[1895],  p.  104. 

BOBEBTS  (W.  S.  De  L.)  : — 

Becent  Besearches  in  the  Testing  of  Cement.  Joum,  B.  Soe,  N,  S,  Wales  for 
1894  [1894],  xxviii,  pp.  258-266. 

Slate : — 

Ann.  Bept.  Dept.  Mines  N,  8.  Wales  for  1880,  p.  26 ;  1881,  p.  58 ;  1883,  p.  39. 

Stone  (Building)  : — 

Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1881  [1882],  p.  26;  1891,  p.  59; 
1892,  p.  66  ;  1894,  pp.  61-64. 

Chicago  Expos.  Cafal.  Mining  Exhih.,  1893,  pp.  351-355. 

Wilkinson  (C.  S.)  : — 

Beport  on  the  Boad  Metal  Quarries  at  Pennant  Hills.     Ann.  Bept.  Dept. 

Mines  N.  8.  Wales  for  1879  [1880],  pp.  218-219. 
On  the  Syenitic  Granite  Quarries,  Gibb  Bock,  "  Gibb  Bock,"  Bowral.     Ibid, 
for  ]888  [1889],  pp.  163-64. 


Caed  (G.  W.)  :— 

Apatite  from  Gordonbrook.  Becords  Geol.  Survey  N.  8.  Wales,  1897,  v.,  Pt. 
2,  p.  66.  Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1896  [1897],  pp. 
142-143. 

JaQUET  (J.  B.)  : — 

Phosphate  of  Iron  and  Magnesium,  Barrier  Banges.  Geol.  Mem.,  V.,  1891', 
pp.  135-136. 

Litebsidoe  (A.)  : — 

Apatite.     Min.  I^.  8.  Wales,  1888,  p.  164. 

MiNQAYE  (J.  C.  H.)  : — 

On  the  Occurrence  of  Phosphatic  Deposits  in  the  Jenolan  Caves,  New  South 
Wales.  Becords  Geol.  Survey  N.  8.  Wales,  1899,  VI.,  Pt.  2,  pp.  111-116; 
Trans.  Austr.  Assoc.  Adv.  Sei.,  1898  [1899],  VI,  pp.  827-331. 

Notes  and  Analyses  of  some  New  South  Wales  Phosphatic  Minerals  and 
Phosphatic  Deposits.  Becords  Geol.  Survey  N.  8.  Wales,  1899,  VI,  Pt. 
2,  pp.  117-118;  Trans.  Austr.  Assoc.  Adv.  ScL,  1898  [1899],  VII,  pp. 
332-333. 
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LIMESTONES  AND  FLUXES. 

AkDEBSOIT  (W.)  : — 

Beport  upon  Limestone  at  Upper  Lewis  Ponds,  near  Orange.  Ann.  Bept. 
Dept.  Mines  N.  8.  Wales  for  1887  [1888],  pp.  160-161. 

David  (T.  W.  E.)  :— 

Beport  on  the  Iron  Ore  and  Limestone,  near  Upper  Muswell  Creek,  Muswell- 
brook.    Ibid  for  1887  [1888],  pp.  145-146. 

Fluxes  : — 

Ann.  Sept.  Dept.  Mines  JIT.  8.  Wales  for 

Oeol.  Mem.,  V,  pp.  94-95  ;  Min.  Besources,  No.  6,  1899,  pp.  185-186. 

Limestones  : — 

Ann.  Bept.  Dept.  Mines  N.  8.  Wales  for  1879  [1880],  p.  47  ;  1884,  pp.  45-46; 
1886,  p.  41 ;  1887,  p.  46  ;  1888,  p.  48 ;  1889,  pp.  47-48  ;  1890,  pp.  49- 
60  ;  1891,  pp.  54f-55 ;  1892,  pp.  51-62  ;  1893,  p.  50  ;  1894,  pp.  60-61  ; 
1895,  p.  69  ;  1896,  pp.  41, 146;  1897,  p.  67;  1898,  pp.  78,  187. 

Analyses,  &c. : — 

Locality. 


L. . . 


... 


.  •  • 


* .  • 


.  •  • 


• .  • 


Albury 
Balranald 
Bathurst 
Bobadah 

Bulli         

Burragorang 
Bushby  Hill,  Scone 
Caloola 
Carwell 

Clifton      

Cootaminaby 

Cumberland,  County 

Denman   .. 

Gloucester 

Hay 

Ilford 

lUawarra 

Peak  Hill 

Pinnacles 


•• 


•  • 


. . 


. . 


.  •  * 


... 


... 


... 


••  • 


a  . 


•  • 


•  •• 


... 


... 


... 


•  •  .  • 


... 


... 


... 


... 


... 


*  * 


.  . 


.  * 


.  . 


Pinnacles 1892,  p.  52. 

Plumbago  Creek,  New  England...     1889,  p.  48, 
Port  Stepbens 1889,  p.  47. 


•  • 


•• 


. . 


•  • 


. . 


•  • 


. . 


. . 


. . 


Ann.  Bept.  Dept.  I 

1891,  p.  54. 
1894,  p.  61. 
1882,  p.  40. 
1898,  p.  187. 
1879,  p.  47. 
1890,  p.  49. 

1890,  p.  49. 

1891,  p.  54. 
1891,  p.  54. 

1890,  p.  49. 

1891,  p.  54. 

1890,  p.  60. 
1898,  p.  187. 
1897,  p.  191. 

1891,  p.  55. 

1889,  p.  48. 

1890,  p.  50. 
1890,  p.  50. 
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LiMESTOK£S — continued. 

Analyses,  &c. — continued  i 

Locality, 

Prospect  ... 
Lue 

Macleaj  B. 
Marulan  ... 
Mount  Kembia  ... 
Mount  Pleasant  .., 
Narrabri  ... 
Eooty  Hill 
Tarrabandra 
Wallerawang 
West  Maitland   . 
WoUongong 
Yessabar  ... 


••• 


Ann.  Repi,  Dept.  Mines  N.  S.  WaUs/or:- 

1889,  p.  46. 
1889,  p.  47. 
1881,  p.  47. 
1891,  p.  55. 

1891,  p.  6L 

1892,  p.  52. 
1891,  p.  65. 
]  888,  p.  49. 
1875,  p.  141. 

1875,  p.  141 ;  1880,  p.  59. 
1896,  p.  146. 

1888,  p.  49. 

1889,  p.  47. 


Limestone-Eluxes  :— 

Ann,  Eept.  Dept.  Mines  N.  8.  Wales  for  1891,  p.  55  ;  1893,  p.  50  ;  189*,  p. 
60 ;  1895,  p.  69  ;  1896,  p.  51 ;  1897,  p.  67 ;  1898,  p.  78. 

LlYEBBinGE  (A.) : — 

•  

Iron  Ore  and  Coal  Deposits  at  Wallerawang.  Trans.  B.  Soc.  N.  S.  Wales  for 
1874  [1875],  pp.  81-91 :  Mines  and  Min.  Stat.  JHf.  S.  Wales,  1875,  pp. 
94r-103. 

Limestones.     Min.  If.  8.  Wales,  1888,  pp.  157-162. 

Eoss  (W.  J.  C.)  :— 

The  Geology  of  Limekilns,  Batburst  District.  Joum.  B.  Soc.  N.  8.  Wales 
for  1894  [1895],  xxviii,  pp.  289-301,  Pt.  42. 

Smith  (H.  G.)  :— 

Preliminary  Note  on  Limestone  occurring  near  Sydney.  Joum.  B.  Soc.  N.  8. 
Wales  for  1892  [1893],  pp.  303-804. 

Wilkinson  (C.  S.)  : — 

Limestones.    Mines  and  Min.  Statistics,  1875,  pp.  146-147. 


CLAYS  AND  OCHRES. 

Cabd  (G.  W.)  :— 

On  Fuller's  Eartb  from  "Wingen.     Bccords  Geol.  Survey  N.  8.  Wales,  1891;, 

IV,  Pt.  1,  pp.  30-32. 
Spadaite  from  Marulan.    Ibid.,  1893,  III,  Pt.  4,  pp.  125-126. 
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Carnb  (J.  E.)  :— 

Local  Bef factory  Materials  used  in  the  Manufacture  of  Firebrick.      Min, 
Be$.  No.  6, 1899,  pp.  168-184. 


•«« 


••• 


Clay  :— 

LocalUy. 

Balranald 
BarriDgun 
Bathurst... 
Blaynej  ... 
Bourke    ... 
Bulli 

BundanooQ 
Burro wa ... 
Caloola  ... 
Capertee... 
Carlingford 
Casino  ... 
Cobar 
Cook*8  Biver 

Coraki 

Cumberland,  County     . 

Dalton 

DonDorrigo 

Dubbo,  80  miles  S.E.    . 

Dundible  Creek,  Tweed 

Forster 

Hastings  Biver  ... 
Hawkesbury 
Heathcote 
lUawarra... 
King's  Plains 
Kogarah  ... 
Larras  Lake 
Leconfield 
Lithgow  ... 
Macleay  ... 
Manning  B. 
Merrimbula 
Milton     ... 
Molong    ... 
Mount  Hope 


••• 


••• 


... 


*•. 


a.. 


Ann.  Repi,  Depl.  Minet  N.  S,  WaU$/or:- 

...  1894,  p.  61. 
...  1891,  p.  58. 

1895,  p.  73. 

1895,  p.  73. 

1895,  p.  73. 
1893,  p.  51;  1896,  p.  140. 

1892,  p.  56. 

1896,  p.  146. 
1692,  p.  66. 
1883,  p.  40. 

1895,  p.  73. 

1893,  p.  52. 
.^  1898,  p.  188. 
...  1894,  p.  62. 

1892,  p.  57. 
...  1889,  pp.  46-47. 
...  1898,  p.  146. 
...  1895,  p.  78;  1896,  p.  146. 
...  1895,  p.  70. 
...  1898,  p.  187. 

1892,  p.  57. 

1890,  p.  58. 
...  1894,  p.  63. 
...  1893,  p.  52. 

1896,  p.  146. 
...  1395,  p.  73. 
...  1890,  p.  68. 

1895,  p.  62. 

1892,  p.  57. 

1893,  p.  52. 

1892,  p.  58. 

1893,  p.  62. 
...  1891,  p.  69;  1892,  p.  68. 
...  1893,  p.  52. 
...  1891,  p.  59;  1892,  p.  58. 


. . . 
... 

•  •  • 
... 
... 
... 

... 
• « . 
. . . 
... 

... 
••• 
... 
.  • . 
... 
... 
... 
... 
... 
.•• 
... 
> . . 
... 
... 
.  * . 
... 
... 
... 
... 
. . . 
•*« 
... 


. . . 
. . . 


1891,  p. 
1898,  p.  188. 
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Cla.t — continued : — 

Locatity. 

Mount  Pleasant 
Mudgee  ... 

Murrurrundi 
Narrabeen 
Newbridge 
North  Shore 
Nyngan   ... 
Parramatta 
Parkes     . . . 
Peak  Hill 
Port  Stephens 
Hichmond  E. 
Bouse  Hill 
Bylstone . . . 
St.  Leonards 
Swan  Bay 
Sydney    ... 
Tempo     ... 
Towrang ... 
Tumbarumba 
Tumut     . . . 
Ulladulla. . . 
"Wingen  ... 
Waratah... 
Watson's  Bay 
WoUongong 
Woonoona 
Wyanglo... 


Ant^.  RepL  Dept,  Minet  N.  S.  Wales  for  :~ 

1892,  p.  67. 

1890,  p.  63  ;    1891,  p.  69 ;    1893,  p.  63 ; 
1895,  p.  73. 

189i,  p.  63.' 

1891,  p.  60. 
1891,  p.  61. 

1895,  p.  73. 
1891,  p.  60. 

1891,  p.  61. 

1893,  p.  53. 

1896,  p.  156. 

1889,  p.  48  ;  1893,  p.  63. 

1892,  pp.  59-60 ;  1894,  p.  64. 
1898,  p.  187. 

1884,  p.  47. 

1891,  p.  61. 

1892,  pp.  69-60. 

1887,  p.  47 ;  1891,  p.  61. 
1891,  p.  62. 

1891,  p.  61 ;  1897,  p.  191 ;  1898,  p.  188. 

1894,  p.  64. 

1888,  p.  49. 

1891,  p.  61 ;  1895,  p.  73. 

1893,  p.  53. 
1898,  p.  188. 
1898,  p.  187. 
1893,  p.  63. 
1893,  p.  63. 

1895,  p.  73. 


Hatchett  (C.)  : — 
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GEOLOGICAL  MAPS  AND  PUBLICATIONS   IS8DED  BY  THE  DEPARTMENT  OF  MINES 

AND  AOKICULTURE,  SYDNEY. 

(1.)  MArs. 

Map  showing  Minerml  Areas  of  New  iSouth  Wales.     Scale,  16  inilos  to  1  inch. 
Do  do  lit*  Sculc,  5(*  iiuIeH  to  I  inch. 

Geological  Sketch  Map  of  Now  South  Wales,  oompileil  from  the  Mans  of  the  late  Kev,  W.  B.  Clarke,  M.A.,  F.B.S.»  t>y 

C  S.  Wilkinaou,  Ls.»  F.G.S.,  Government  (^eolo^ncai  Surveyor-in-charge,     Scale,  8  miles  to  I  inch. 
Do  tlo  'lo  tlo  Scale,  22  miles  to  1  inch. 

Do  do  dij  prepared  under   the   direction   of  E.    F.    Pittman,   &c.,   &c.,  GoveniiXLeQ.t. 

Geologist.     Scale,  J«J  ii»ih«  to  1  inch. 
Geological  Map  of  the  Diatricts  of  Hartley,  HoweiifellM,  Walhrawaii;^,  and  Rydal,  hy  C  S.  Wilkinson,  L.S.,  F.G.S. 
<teological  Map  of  Hill  Knd  and  Tanil«iroora,  by  K.  F.  I'ittman,  (ieological  Surveyor. 
Geological  Map  of  the  Vegetable  Creek  riu-mimng  District,  by  T.  W.  K.  David,  U.A.,  F.G.S.,  Geological  Surveyor.     Scale, 

do  chains  to  1  inch. 
Index  Map  of  the  Vegetable  Creek  Tin-liehls,  by  T.   W.  E.  David,  B.A-,  F.G.S.     Scale,  80  chains  to  1  inch. 
Geological  Map  of  the  Forest  Reef.s  District,  by  H.  Y.  L.  Hro\^^l,  (Geological  Surveyor. 
Map  of  the  Silver-mining  Country,  BaiTier  Ranges,  by  C.  S.  Wilkinson,   L.S.,  F.G.S. 

Vertical  Sections  of  New  South  Wales  Upi>er  (Val  5lea«iure9,  by  John  Mackenzie,  F.G.S.,  Examiner  of  Coal-fields. 
Diagrams  ahowitig  the  Thickness,  Ciiaracter.  and  Portion  iniuvd  out  of  Coal-seania  in  the  Coal  Measures  of  New  South 

Wales,  by  John  Mackenzie,  F.G.S.,  Examiner  of  Coal-hcUla. 
Plans  showing  the  Outcrop,  ThickncHS,  and  l>ip  of  the  Coal-aeanis  ui  the  Northern,  Southern,  and  Western  CoAl-mining 

Districts  of  New  South  Wales,  by  Jolin  .Mackenzie,  F.(i.S.,  Examiner  of  Coal-fields. 
Geological  Sketcli  Map  showing  boundary   of  the  CretaoiH)- Tertiary   Formation  in  the  County  of  Cowj>er,  by  William 

Anderson,  (geological  Surveyor,  ISS1>. 
(Geological  Sketch  Map  of 'IVrtiarv  Deep  Lend.  Tuniberunib.i.  l)y  William  Ander.son,  1890. 
Sketch  Map  showing  (Geological  features  bot  wton  IVak  liill  and  Tomingky,  by  William  Anderson,  1890. 
(ieological   Map   showing   the   princijKil   Stanniferous    Leads   in   tlie   Tmgha   and    Elsmore   Districts,   by  the  kite  C.   8. 

Wilkinson,   F.(;.S.,  F.L.S..  and  T.  W.  E,  Davnd,  B.A..  F.G.S.,  1895. 

(2.)  PUBLICATIONS. 
The  Mining  Act  of  1881,  with  Regulations. 
Amiual  Reports  from  1875  to  1897  inclusive. 
Mine?  and  Mineral  Statistics,  1875.     [(Jut  of  print.] 
Mi.NERAL  Produits  OK  Nkw  SouTJi  VVai.f><,  1882,  containing: — 

1.  Mineral  Products  of  New  South  WiUcs,   by  Hariie  Wood,  J. P.,  Under  SecrcUiry  for  Mines. 

2.  j^otiis  on  tlie  (ieology  of  New  South  Wales,  by  C.  S.  Wilkinson,  L.S.,  F.G.S.,  (ieological  Surveyor-m-Charge. 

3.  Description  of  the  Alineraln  of  New  South   W;des,   by  ArciiibaM  Liverbidge,   M.A.,   F.R.S.,   ^.(-'.8,,  F.(-i.S.,  &c. 

Professor  of  Chemistry  and  Mineralogy  in  the  UniverKity  of  Sytlm-y, 

4.  Catal(»gue   of    Works,    Papers,   Reports,  and   M.ii)h  <ni    the  Goulog\ ,    Puhcontology,    Mineralogy,   &c.,  &e.,  of  tlie 

Australian  Continent  and  Tasmania,  l)y  Kt>l)t'it  EMu  iidi^'e,  Junr,,  of  tlie  British  Museum,  and  Robert  Logan  Jack, 
F.R.G.S.,  F.(jr.S.,  (Tovernmtnt  (ieologihl  lor  (^>ueensl/uid. 
.Mineral  Product.s  ok  Nkw  SotrTii  Walks,  2n<l  Edition,  iSsii,  c<mt.iining  : —     [Out  of  print.} 

1.  Mineral  Produets'of  New  South  Wales,  by  Harrie  Wood,  J.  P.,  Under  Secretaryjor  Mines. 

2.  Notes  on  the  (ieology  of  New  Soutli  Wales,  by  C.  S.  Wilkinson,  L.S.,  F.(J.S.,  Geological  Survey or-iJi-Charce. 

3.  The  Collieries  and  Boghead  Mineral  MincK  of  New  South  Wales,  by  Jt>lm  Mackenzie,  F.G.S.,  Examiner  of  Coal  Fields, 
Mineral  UHsorRCEs,  Nos.  l-G.     (8vo.     Sydney,  1898-99.) 

UeMOIRS   ok   THE   GEOLOeiHAL   SURVEY    OK    NeW    SoiTH    WaLES. 

(feo/o<ry. 

1.  Report  on  the  Vegetiible  Creek  Tin  Mining  District,  by  T-  W,  K.  David,  B.A.,  F.G.S.,  Geological  Surveyor. 

5.  (ieology  of  the  Broken  Hill  Lode  antl  Han  ier  RaiiLjes  Mineral  Field,  New  South  Wales,  by  J.  B.  Jatjuet,  A.R.S.M. , 

&c.     (4to      Sydney,  1891.) 

1.  The  Invertebrate  Fauna  of  the  llawkesbui  \  -  Wianamatta  Scries  of  New  Soutli  Wales,  by  Robert  Etheridge,  Junr., 

Paheontologist  to  the  Geolo^rieal  Survey  <it  New  South  Wales,  ami  Austrahan  Museum,  Sytlney.     (4to.     Sydney, 
1888.) 

2.  Contributions  to  the  Tertiary  Flora  of  Australia,  by  Dr.  Constiuitin,   Baron  von  Ettingshauaen,  Prof,  of  Botany, 

University  of  (iraz,  Austria.      (4to.       Sydney,  1888.) 

3.  Geological  and   F*alaontological  Relations  of  the  (\;al  and   Plant-bearing  Beds  of  Paheozoic  and  Mesozoic  Age  in 

Eastern  Australia  and  Tasmania,  by  (Jttokar  FeiHtmantel,  M.D.     (4to.     Sydney,  1890.) 

4.  The  Fossil  Fishes  of  the  HawUeybury  Series  at  (iosford,  l*y  A.  S.  Woodwanl,  &c.     (4to.     Sydney,  1890. 

5.  A    Monograph   of   the    ('arbotiiferons    and    Perino-Carboniferous    Invcrtebrata    of   New   South    Wales.     Part    1, 

OBlenteraUi :  Part  2,  Fehinodennata,  ki-.      by   R.  Ktlieri«lge,  Junr.     {Ato,     Syd^e3^  1891-1>2. ) 
().   Descriptions  of  tlio  L'al.eo/.oic  Fossils  ,,1  Now  South  Wales,  by  tbe  late  L.  (J.  de  Ivoninck.     Translated  by  Profeaaor 
T.  W.  K.  David,  kc,  Mia.   David,  uiul  W.  S.   Dun.      (4lo,     Sydne\  ,  1898.) 

7.  The  Mesozoic  and  Tertiary  Insects  of  New  South   Wales,  by  R.    Etheridge,  Junr.,  &c.,  and  A.  Sidney  011iff»  &c. 

(4  to.     Sydney,  1890.) 

8.  Contributions  to  a  Catalogue  of    Works,    Reports,  and   Papers  on  the  Anthropology,  Ethnology,  and  Geological 

History  of  the  Australian  Altorigims,  Parts  1—111  ;  by  R.  Ktlieridge,  Junr.     (4to.       Sydney,  ISOO-f^**.) 
9    The  Fossil  Fishes  of  the  Talbiagar  Beds  (Jurassic),  by  A.  S.  Woodward,  &c.     (4to.     Sydney,  1895.) 

I.   Aboriginal  Carvings  of  I'ort  Ju<:kson  and  Broken  Bay.  by  W.  D.  Campbell,  L.S.,  F.G.S.     (4to.     Sydney,  1899, > 
Reoohus  of  the  Geolochcal  Survky  ok  New  Sodth  NValks. 
Vols,  i— VI,  Pt.  3  (Sydney,  1889-99). 
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